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1 Introduction 
This Revised Final Pre-Design Investigation Work Plan (PDIWP) has been prepared by Anchor QEA, LLC, 
on behalf of NW Natural for the US Moorings Project Area (Project Area), located between 
approximately the downstream end of the St. Johns Bridge and river mile (RM) 6.1 on the west side of 
the Willamette River (Figure 1-1). This PDIWP has been prepared under the Administrative Settlement 
Agreement and Order on Consent for Removal Action (AOC; CERCLA Docket No. 10-2009-0255), the 
AOC Amendment No. 2 for Remedial Design at B1 Navigation Channel Project Area and U.S. Moorings 
Project Area, and the Remedial Design Statement of Work, Portland Harbor Superfund Site, U.S. Moorings 
Project Area (SOW; EPA 2020a) executed between NW Natural and the U.S. Environmental Protection 
Agency (EPA). An initial version of the PDIWP was submitted to EPA on June 5, 2020, and EPA provided 
comments on July 14, 2020. NW Natural submitted a revised PDIWP on August 4, 2020, that 
incorporated the necessary revisions to address EPA’s comments. EPA responded on August 26, 2020, 
and stated that the revisions are generally responsive to EPA’s requested changes and the PDIWP is 
conditionally approved pending NW Natural’s acknowledgement of 14 additional comments. This 
additional revised version of the PDIWP provides NW Natural’s acknowledgment of these additional 
comments and incorporates the necessary revisions to address each comment based on the comment 
responses provided in Appendix F.  

Consistent with Section 14.2 of the Record of Decision – Portland Harbor Superfund Site, Portland, 
Oregon (ROD; EPA 2017a), as modified by the Explanation of Significant Differences – Portland Harbor 
Superfund Site, Portland, Oregon (ESD; EPA 2019), and the SOW (EPA 2020a), this PDIWP summarizes 
the currently identified data gaps necessary to refine the sediment management areas (SMAs) within 
the Project Area (Figure 1-2), refine the Project Area conceptual site model (CSM), and refine the 
remedial technologies consistent with the ROD remedial technology decision framework.  

1.1 Description of Project Area and ROD-Selected Remedy  
The SOW (EPA 2020a) defines the Project Area as the spatial extents that NW Natural is required to 
perform remedial design (RD) between approximately the downstream end of the St. John’s Bridge 
to RM 6.1 (Figure 1-1), as depicted on the map attached as Appendix E to the AOC Amendment 
No. 2. The Project Area includes certain riverbanks from the top of the bank to the river and areas 
that are subject to future maintenance dredging (FMD), as well as intermediate and shallow sediment 
regions defined in the ROD. Additionally, the Project Area has directly adjacent upland properties. 
The Project Area abuts but does not extend into the adjacent Willamette River Federal Navigation 
Channel (navigation channel). 

The Project Area is operated by the U.S. Army Corps of Engineers (USACE). It is primarily used as 
moorage for the USACE Portland District dredging, survey, and support vessel fleet. Repair and 
maintenance operations are also conducted at the Project Area, and warehouse storage as well as a 
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variety of other support buildings, including offices and maintenance shops, are located on the 
adjacent upland property. The Project Area was initially developed in 1903 to provide maintenance 
and supply facilities for the USACE Portland District and has been used for that purpose since it was 
originally developed (KTA/TEC 2010). Three docks and various mooring dolphins are used for 
moorage at the Project Area. Overwater fueling, ship repair, and maintenance activities have 
occurred at the Project Area.  

As detailed in Section 3.1, active remediation areas (i.e., SMAs) within the Project Area (Figure 1-2) were 
identified in the ROD (EPA 2017a) using the Portland Harbor RI/FS – Feasibility Study (EPA FS; EPA 
2016a) database. The SMAs were developed based on areas containing sediment concentrations 
greater than the ROD Table 21 remedial action levels (RALs) or principal threat waste (PTW)-highly 
toxic thresholds. These ROD-identified SMA delineation lines of evidence are detailed in Section 3.1. 
Within the Project Area, the ROD identified RAL exceedances for several chemicals, including the total 
polychlorinated biphenyl (PCB) site-wide RAL (75 micrograms per kilogram [µg/kg]) that applies to 
nearshore areas outside of the navigation channel and the PTW-highly toxic concentration for total 
PCBs (200 µg/kg), the total polycyclic aromatic hydrocarbon (PAH) site-wide RAL (13,000 µg/kg), and 
the site-wide RAL for the sum of dichlorodiphenyltrichloroethane, dichlorodiphenyldichloroethylene, 
and dichlorodiphenyldichloroethane (DDx;160 µg/kg). Post-ROD investigations performed by the 
Pre-RD Group also identified exceedances of the dioxin/furan site-wide RALs for PeCDD (0.0008 µg/kg) 
and TCDD (0.0006 µg/kg) and exceedances of the PTW-highly toxic concentration for 1,2,3,4,7,8-
hexachlorodibenzofuran (HxCDF; 0.04 µg/kg) within the Project Area, as described in Section 3.2. No 
PTW-nonaqueous phase liquid (NAPL) has been identified within the Project Area. The ROD found that 
active remediation of the sediments within SMAs exceeding the site-wide RALs and PTW-highly toxic 
thresholds will ultimately achieve the ROD Table 171 riverbank soils/sediments cleanup levels over the 
long term at the appropriate spatial scales. 

The remedy design for the Project Area will account for the requirements specific to FMD areas, 
intermediate regions, shallow regions, riverbank regions, and potentially the navigation channel. 
These requirements are described in ROD Section 14.2.1 and are directly quoted as follows: 

Future Maintenance Dredge (FMD) Areas 

“FMD areas are those locations in the river that are periodically dredged to allow 
continued marine activity such as vessel activity, shipping, docking, etc. 
Contaminated sediment will be dredged to the depth of the Site-wide RAL 
concentrations shown in Table 21 in Appendix II or to a depth required to allow 
placement of a cap or backfill sufficient to be effective over the long term. Where 

 
1 Errata #2 for the Portland Harbor Superfund Site ROD Table 17, dated January 14, 2020 (EPA 2020b), documents errors in Table 17 

of the Portland Harbor Superfund Site ROD, dated January 2017, and updates the Table 17 presented in the Errata dated April 3, 
2018. 
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RALs are achieved through dredging, placement of a residual layer will occur as soon 
as is practicable following dredging within the prism and surrounding area that may 
have been impacted by dredge residuals. NAPL or PTW that cannot be reliably 
contained will be dredged unless it is present below the feasible depth limit of 
excavation technology, in which case it will be capped as described in Section 14.2.9, 
Design Requirements, and as approved by EPA. A reactive residual layer (sand plus 
activated carbon) is assumed after dredging if PTW that can be contained lies below 
the feasible limits of excavation, as described in Section 14.2.9, Design Requirements. 
Maintenance dredge depth requirements will need to be considered during design 
and implementation of the Selected Remedy such that the final constructed elevation 
is below the maintained depth, including an overdredge allowance or buffer zone.” 
(EPA 2017a) 

Intermediate Regions 

“The intermediate region is defined as outside the horizontal limits of the navigation 
channel and FMD areas to the riverbed elevation of approximately -2 ft CRD. In this 
region, avoiding or minimizing impacts to the aquatic environment and floodway 
need to be considered and evaluated to meet CWA (Section 404) and federal 
floodway requirements as well as climate change impacts. In the intermediate region, 
contaminated sediment will be dredged to the depth required to achieve RALs (see 
Table 21 in Appendix II) and remove PTW, or to a depth required to allow placement 
of cap or backfill material sufficient to be effective over the long term as described in 
the Section 14.2.9, Design Requirements. The elevation of the top of the cap will be 
no higher than the pre-design elevation to avoid impacts to the floodway. EPA 
estimates the dredging depth required to accommodate a cap will generally be 
5 feet. The final depth will be determined in remedial design. Where RAL 
concentrations are achieved through dredging, placement of a residual layer will 
occur as soon as is practicable following dredging within the prism and surrounding 
area that may have been impacted by dredge residuals. In the intermediate regions, 
residual layers will consist of sand (amended with activated carbon if determined to 
be appropriate) to prevent the transport and release of contaminants from dredge 
residuals. NAPL or PTW that cannot be reliably contained will be dredged unless it is 
present below the feasible depth limit of excavation technology, in which case it will 
be capped as described in Section 14.2.9, Design Requirements, and as approved by 
EPA. During design and construction, the final elevation of capped and dredged 
areas will be considered such that the leave surface of the constructed remedy is 
appropriate for the post-construction use of each specific area. Under any scenario, 
the elevation of the top of the cap or residual layer will be no higher than the pre-
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design elevation to avoid loss of submerged aquatic habitat, preserve slope stability, 
and negate adverse impacts to the floodway. If appropriate to protect sensitive 
species, a habitat layer will be incorporated into the constructed remedy.” 
(EPA 2017a) 

Shallow Regions 

“The shallow region is defined as shoreward of the riverbed elevation of 
approximately -2 ft CRD. In this region, avoiding or minimizing impacts to the aquatic 
environment and floodway need to be considered and evaluated to meet CWA 
(Section 404) and federal floodway requirements as well as climate change impacts. 
Contaminated sediment in this area will be dredged to the depth required to remove 
all NAPL or PTW that cannot be reliably contained (see Table 21 in Appendix II), 
unless it is present below the feasible depth limit of excavation technology, in which 
case it will be capped as described in Section 14.2.9, Design Requirements, and as 
approved by EPA in accordance with the decision tree shown in Figure 28 in 
Appendix I. Where PTW is not present but the depth of excavation to achieve RAL 
concentrations is greater than 5 feet, the area will be dredged to 5 feet with 
placement of a cap and backfilled to grade (capped per design requirements in 
Section 14.2.9, Design Requirements). Under any scenario, the elevation of the top of 
the cap or residual layer will be no higher than the pre-design elevation to avoid loss 
of submerged aquatic habitat, preserve slope stability, and negate adverse impacts to 
the floodway. In the shallow regions, a habitat layer such as beach mix will be used 
for the final layer of clean cover in both residual management areas and capped 
areas to bring the surface back to the original (predredge) elevation and in order to 
maintain the natural habitat.” (EPA 2017a) 

River Bank Regions 

“River banks are defined as areas from top of bank down to the river that may be 
contaminated along the shoreline next to contaminated in-river shallow areas. 
Remediation of contaminated river banks is included in the Selected Remedy where it 
is determined that it should be conducted in conjunction with the in-river actions and 
to protect the remedy (Figure 9 in Appendix I and Table 21 in Appendix II). Other 
river banks may be included in the remedial action if contamination contiguous with 
contaminated river sediment is found during remedial design sampling. Engineered 
caps or vegetation with beach mix will be placed as the final cover based on area-
specific designs, which will account for appropriate slope according to the 
programmatic or site specific Biological Opinion, as appropriate. NAPL or PTW that 
cannot be reliably contained, if present, will be fully excavated and not capped unless 
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it is present below the depth limit of excavation technology, as approved by EPA. In 
those locations, a significantly augmented cap will be constructed below the habitat 
layer, as described in Section 14.2.9, Design Requirements. The State may also 
undertake actions at some river banks that are the subject of this ROD, to expedite 
source control of contaminated upland areas, as necessary. Those actions will be 
consistent with the Selected Remedy and meet CERCLA requirements.” (EPA 2017a) 

Navigation Channel 

“The Selected Remedy in the federally-authorized navigation channel includes 
dredging to avoid constructing a remedy (cap or residual layer) within the authorized 
dredge depth. Contaminated sediment will be dredged to the depth of the 
Alternative B RAL concentrations or PTW concentrations shown in Table 21 in 
Appendix II, whichever is lower. Where RALs are achieved through dredging, 
placement of a residual layer will occur as soon as is practicable following dredging 
within the prism and surrounding area that may have been impacted by dredge 
residuals. If RALs are not achieved or PTW is present below the feasible depth limit of 
the excavation technology, as approved by EPA, a cap is assumed to be placed after 
dredging, as described in Section 14.2.9, Design Requirements, and per the decision 
tree in Figure 28 in Appendix I. Navigation and maintenance dredge depth 
requirements will need to be considered during design and implementation of the 
Selected Remedy such that the final constructed elevation is below the authorized 
depth of the navigation channel including an overdredge allowance/buffer zone. 
Implementing the Selected Remedy in the navigation channel will also need to 
consider and be coordinated with cleanup conducted in the rest of the Site to 
minimize recontamination. This cleanup may occur at the same time or later than the 
other cleanup actions.” (EPA 2017a) 

1.2 Purpose 
Consistent with the SOW (EPA 2020a), the purpose of the pre-design investigation (PDI) is to identify 
and address RD data gaps by conducting field investigations needed to develop the Basis of Design 
Report (BODR) and RD Work Plan, and three specific refinement objectives are identified:  

1. SMA Refinement Objective 
2. CSM Refinement Objective 
3. Remedial Technology Refinement Objective 

The scope of the first phase of work is extensive and comprehensive, with all media of interest being 
sampled, including surface sediment grabs and subsurface sediment cores to support dredging and 
capping evaluations riverbank surface soil grabs and subsurface soil angled borings to provide 
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information regarding riverbank erosion potential and chemical concentrations of subsurface soils 
within the Project Area riverbank, and vertical delineation to the depth of contamination (DOC), each 
spaced laterally at less than 150 feet apart. Given the robust scope, all three refinement objectives 
should be satisfied in this phase. If data gaps remain, they will be included in a PDIWP amendment, 
following coordination with EPA and incorporation of their input. Otherwise, the PDI amendment will 
focus on the data needed to complete RD technical evaluations for the selected remedial 
technologies using the first phase PDI results.  

In accordance with the SOW requirements (EPA 2020a), generally concurrent with development of this 
PDIWP, NW Natural is submitting a Sufficiency Assessment for the Project Area (Anchor QEA 2020a). 
The objective of the Sufficiency Assessment is to assess upland and in-water sources of contaminants 
outside the Project Area to determine whether they have been adequately investigated and sufficiently 
controlled or considered so that EPA can determine if the Project Area sediment remedy can proceed. 
The assessment considers the general magnitude of any potential recontamination effects and 
discusses implications to the selected remedy for the Project Area. The discussion also presents the 
limitations of the assessment approaches and any remaining data gaps. The data gaps that have been 
identified in the Sufficiency Assessment are incorporated into the data gaps discussed in this PDIWP. 

1.2.1 SMA Refinement Objective 
Consistent with the SOW (EPA 2020a), the SMA Refinement Objective will follow EPA’s June 6, 2017, 
Portland Harbor Superfund Site, Sampling Plan for Pre-Remedial Design, Baseline and Long-Term 
Monitoring (EPA 2017b). The lateral extent of contamination within the Project Area identified in the 
ROD exceeding the ROD Table 21 RALs and PTW-highly toxic thresholds boundary will be refined 
using the existing surface and subsurface datasets described in Section 3.2 along with the first phase 
of PDI data collection results (Section 6.1). 

1.2.2 CSM Refinement Objective 
Consistent with the SOW (EPA 2020a), the CSM Refinement Objective will follow Section 14.2 of the 
ROD, which states, “For purposes of the FS, several assumptions were made about what the Selected 
Remedy would look like in the river after applying the decision tree based on existing data. 
Post-ROD sampling will be conducted to support remedial design and to refine the CSM. This 
updated information will be used for design/construction” (EPA 2017a). 

The only known data gap for the CSM at this time necessary to support RD is the physical and 
chemical characterization of the riverbank soils. The first phase of the PDI will include collecting 
riverbank soil samples in 13 locations and advancing 13 angled riverbank soil borings along the top 
of the riverbank to physically and chemically characterize surface and subsurface soils within the 
riverbank. This data will provide Project Area-specific data to assist with scoping the CSM Refinement 
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Objective and inform the riverbank remedy evaluation to achieve the Remedial Technology 
Refinement Objective. 

1.2.3 Remedial Technology Refinement Objective  
As described in the SOW (EPA 2020a) and Section 14.2 of the ROD, additional design-level sampling 
is required to support refinement of the ROD-identified remedial technologies. The ROD requires this 
refinement be performed using the ROD Figure 28 technology application decision tree (Appendix A) 
and the remedial technology framework described in ROD Section 14.2.1.  

The first step in remedial technology refinement is to apply the ROD Figure 28 technology 
application decision tree, which includes capping, dredging and capping, or dredging and cover 
remedial technologies. The proposed surface and subsurface sediment data collection during the 
first phase of this PDI will support identification of the DOC (the bottom depth of ROD Table 21 RAL 
and PTW-highly toxic threshold exceedances in the bottom sampled interval with two consecutive 
1-foot underlying intervals containing no exceedances) and performance of capping demonstrations 
throughout the SMAs (Section 5.2). Given the robust scope, the Remedial Technology Refinement 
Objective should be satisfied in this phase. The need for additional data to fulfill this objective will be 
evaluated after the first phase of the PDI is completed.  

1.2.4 Data Gaps Analyses Required in the SOW 
The ROD (Section 14.2; EPA 2017a) and the SOW (Section 3.2 [a][1]; EPA 2020a) identify data gaps 
that must be completed to support RD. The following bullets summarize the proposed sequencing of 
the data collection activities to fill these data gaps: 

• Surface and subsurface contaminant concentrations: Surface sediment data are proposed 
during the first phase of the PDI (Section 3) to support achievement of the SMA Refinement 
Objective. Subsurface sediment characterization is proposed to identify the DOC and provide 
data for capping demonstrations to support an initial evaluation of the Remedial Technology 
Refinement Objective (Section 5). Additional surface and subsurface sediment data will be 
proposed as part of the second phase of the PDI, as necessary to achieve the three specific 
refinement objectives.  

• Sediment porewater and groundwater data: Any site-specific data collection for sediment 
porewater and groundwater would support the second phase of the Remedial Technology 
Refinement Objective (capping evaluations). If needed, any additional site-specific data to address 
this objective will be evaluated during the second phase PDI, using the first phase PDI results.  

• Bathymetry: The Pre-RD Group recently collected harbor-wide bathymetry data as part of its 
2018 baseline sampling effort (see Section 4.2.1), which included the Project Area (DEA 2018). 
These updated bathymetry data are adequate for the purposes of the BODR and subsequent 
RD. NW Natural requested any additional available site-specific bathymetry and topography 
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from USACE and has not received any additional information prior to preparation of this 
PDIWP.  

• Flood-rise analysis: Flood-rise analysis may be required to evaluate impacts from caps 
placed in the FMD area, intermediate region, or shallow region of the Project Area, depending 
on post-construction cap surface elevations. If capping is shown to be a viable remedial 
technology based on the first and second phases of PDI, a flood rise analysis would be 
performed at that time. No additional data collection (other than the DOC data to inform 
potential cap elevations) is needed for that evaluation. 

• Additional NAPL delineation: No PTW-NAPL has been identified in the Project Area 
(see Section 3.2), so there is no “additional NAPL delineation” to perform. Surface and 
subsurface sediment collected within the Project Area will be visually evaluated for the 
presence of PTW-NAPL consistent with SOW Section 3.2(a)(1)(V). If PTW-NAPL is identified, 
the lateral and vertical extents will be determined. 

1.3 Document Organization 
Following this introduction, this document is organized into the following sections: 

• Section 2 – RAOs, ARARs, Cleanup Levels, and Technical Evaluations 
• Section 3 – Surface Sediment SMA Refinement within the Project Area 
• Section 4 – Conceptual Site Model Refinement 
• Section 5 – Remedial Technology Refinement 
• Section 6 – First Phase Pre-Design Investigation Sampling and Analysis 
• Section 7 – Reporting 
• Section 8 – References 

The following appendices are attached to this document: 

• Appendix A – EPA FS and ROD-Related Supporting Documents 
• Appendix B – Field Sampling Plan 
• Appendix C – Quality Assurance Project Plan 
• Appendix D – Emergency Response and Health and Safety Plan 
• Appendix E – Surface Sediment Data Replacement Approach 
• Appendix F – NW Natural Response to EPA Comments 
• Appendix G – Upland Seep Sample Results – US Moorings Remedial Investigation 
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2 RAOs, ARARs, Cleanup Levels, and Technical Evaluations 
This section summarizes the remedial action objectives (RAOs), Applicable or Relevant and 
Appropriate Requirements (ARARs), and cleanup levels identified in the ROD (EPA 2017a), as well as 
EPA-approved methodologies for remedial technology evaluations to support RD. 

2.1 Remedial Action Objectives 
RAOs consist of media-specific goals for protecting human health and the environment. In the ROD, 
EPA developed nine RAOs for contaminants of concern (COCs) in the environmental media of 
interest, exposure pathways (including exposure routes and receptors), and an acceptable 
contaminant concentration or range of concentrations for each exposure route. These RAOs were 
developed to address the human health and ecological risks posed by sediment contamination at 
the Portland Harbor Superfund Site, including the Project Area. The nine ROD RAOs are directly 
quoted in italics as follows: 

Human Health RAOs 
• RAO 1 – Sediment: Reduce cancer and non-cancer risks to people from incidental 

ingestion of and dermal contact with COCs in sediment and beaches to exposure 
levels that are acceptable for fishing, occupational, recreational, and ceremonial 
uses.  

• RAO 2 – Biota: Reduce cancer and non-cancer risks to acceptable exposure levels 
(direct and indirect) for human consumption of COCs in fish and shellfish.  

• RAO 3 – Surface Water: Reduce cancer and non-cancer risks to people from direct 
contact (ingestion, inhalation, and dermal contact) with COCs in surface water to 
exposure levels that are acceptable for fishing, occupational, recreational, and 
potential drinking water supply. 

• RAO 4 – Groundwater: Reduce migration of COCs in groundwater to sediment and 
surface water such that levels are acceptable in sediment and surface water for 
human exposure.  

Ecological RAOs 
• RAO 5 – Sediment: Reduce risk to benthic organisms from ingestion of and direct 

contact with COCs in sediment to acceptable exposure levels.  
• RAO 6 – Biota (Predators): Reduce risks to ecological receptors that consume COCs 

in prey to acceptable exposure levels.  
• RAO 7 – Surface Water: Reduce risks to ecological receptors from ingestion of and 

direct contact with COCs in surface water to acceptable exposure levels.  
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• RAO 8 – Groundwater: Reduce migration of COCs in groundwater to sediment and 
surface water such that levels are acceptable in sediment and surface water for 
ecological exposure.  

Human Health and Ecological 
• RAO 9 – River Banks: Reduce migration of COCs in river banks to sediment and 

surface water such that levels are acceptable in sediment and surface water for 
human health and ecological exposures.  

2.2 Applicable or Relevant and Appropriate Requirements to Be 
Considered 

The RD for the Project Area will include an assessment of the ability of the remedy to address ARARs 
and other standards or guidance “To Be Considered.” 

The ARARs identified in the ROD will be used to develop the RD for the Project Area remedy, and 
these are provided in ROD Tables 25a through 25c (included for reference in Appendix A). The list of 
ARARs includes certain regulatory citations that may not be applicable or relevant and appropriate to 
some portions of the Project Area RD or to the Project Area itself, but they may be applicable or 
relevant and appropriate to other locations or aspects of the Portland Harbor Superfund Site 
sediment remedy. Some ARARs may be eliminated from further consideration during development 
of the Project Area RD if they are not applicable or not relevant and appropriate and EPA agrees with 
the elimination. The rationale for exclusion of any ARAR will be clearly identified for EPA’s 
consideration and approval. 

A detailed review of action and location-specific ARARs specific to the Project Area remedy will be 
conducted and included in Project Area RD documents. Under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), permits from other federal, state, or local 
regulatory authorities are not required for actions conducted within the CERCLA site. However, 
remedial actions must comply with substantive provisions of ARARs. The methods by which 
substantive compliance with ARARs will be demonstrated will be presented in the BODR, and the 
final documentation of substantive compliance with ARARs will be provided as part of the 
Project Area RD documents. The demonstration of substantive compliance for ARARs may include 
the development and submission of federal, state, and local permit application materials for 
confirmation of compliance by appropriate regulatory agencies. For ARARs where no formal 
application or form is available to demonstrate compliance, documentation may include memoranda, 
forms, spreadsheets, or the RD documents themselves. 
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2.3 Cleanup Levels 
Cleanup levels are the long-term contaminant concentration targets to be achieved by the 
Portland Harbor Superfund Site sediment remedy to meet RAOs.  

The ROD-identified cleanup levels for the following media: sediment (including beaches), riverbank 
soil, surface water, and groundwater. Human health targets for fish/shellfish tissue were also 
provided in the ROD. Section 9.1.1 of the ROD states, “These levels of chemicals in fish/shellfish 
tissue are not cleanup levels but will be monitored throughout the cleanup and will, at a minimum, 
be used to inform fish advisories” (EPA 2017a). 

ROD Table 17 as presented in the Errata #2 for the ROD (EPA 2020b; provided as Appendix A in this 
PDIWP) summarizes the cleanup levels and targets for the relevant media and whether the selected 
value is risk-based, ARAR-based, or based on background concentrations (if risk- or ARAR-based 
concentrations fell below background). 

The PDI (the first phase of which is described in Section 6) has also been designed to obtain the data 
necessary to design a remedy consistent with the ROD, and it will adequately address the Table 16 
COCs so EPA can complete the verification contemplated by Section 8.2.5 of the ROD. 

2.4 Technical Evaluations 
NW Natural submitted a Final Pre-Remedial Basis of Design Technical Evaluations Work Plan (TEWP; 
Anchor QEA 2019a) to EPA for the Gasco Sediments Site, and it was approved on September 6, 2019. 
The TEWP details methodologies to refine SMAs, refine the CSM, and evaluate and assign remedial 
technologies consistent with the ROD Figure 28 technology application decision tree (Appendix A) 
and ROD Section 14.2. NW Natural and EPA developed the TEWP over more than 1.5 years, through 
multiple rounds of submittals and responses to comments for a myriad of technical issues, and EPA 
has used the approved TEWP to inform its Portland Harbor RD guidance documents. All the technical 
evaluations presented in the TEWP are applicable to the Project Area except for the PTW-NAPL 
Mobility Analysis components of the Capping Demonstration Evaluation because no PTW-NAPL has 
been identified in any existing surface or subsurface sediment samples collected to date. The 
applicable EPA-approved methodologies identified in the TEWP will be used for the Project Area 
technical evaluations and remedial technology assignment. As discussed in Section 1.2, the first 
phase of this PDI is extensive and comprehensive, with all media of interest being sampled, including 
surface sediment grabs and subsurface sediment cores to support dredging and capping evaluations, 
riverbank surface soil grabs and subsurface soil angled borings to provide information regarding 
riverbank erosion potential and chemical concentrations of subsurface soils within the Project Area 
riverbank, and vertical delineation to DOC, each spaced laterally at 150 feet apart. Given the robust 
scope, all three refinement objectives should be satisfied in this phase. The need for and scope of the 
second phase will be determined based on the findings of the first phase. A second phase PDI will be 
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designed to complete any outstanding SMA, CSM, or remedial technology refinements, if needed 
following completion of the first phase PDI, and further address the data needed to complete RD 
technical evaluations for the selected remedial technologies (e.g., dredge material disposal 
characterization and dewatering treatment). 
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3 Surface Sediment SMA Refinement within the Project Area 
This section describes the data and methodologies used by EPA to delineate the SMAs in the Project 
Area and refinement of those SMAs using EPA-approved surface sediment data collected following 
release of the ROD. This section also discusses existing surface and subsurface sediment data within 
the Project Area and identifies data gaps that need to be filled in order to further refine the SMAs. 

3.1 ROD-Identified SMAs 
The ROD-identified SMAs within the Project Area are depicted in ROD Figures 31b and 31c 
(EPA 2017a) and reproduced in this PDIWP in Figure 1-2. As noted in Section 1.1, the ROD identified 
the SMAs based on exceedances of surface sediment chemical concentrations exceeding RALs or 
PTW-highly toxic thresholds. A summary of these lines of evidence is discussed in the following 
subsections. 

3.1.1 Portland Harbor ROD Remedial Action Levels 
The ROD establishes sediment RALs that are used to define SMAs to achieve the long-term 
ROD-identified cleanup levels over the appropriate spatial scales. RALs were developed for select 
contaminants of interest referred to as focused COCs that were developed by evaluating co-location 
of all COCs, their toxicity, and significance in the risk assessments as well as other factors outlined in 
the Portland Harbor RI/FS – Final Remedial Investigation Report (RI; EPA 2016b). The ROD determined 
that sediment remediation of areas established based on the focused COCs will also address the 
remaining contaminants potentially posing unacceptable risk. The focused COCs are as follows: 

• Total PAHs 
• PCBs 
• Dioxins/furans (1,2,3,7,8-PeCDD; 2,3,4,7,8-PeCDF; and 2,3,7,8-TCDD) 
• DDx 

The RALs developed for these focused COCs are identified in ROD Table 21 (Appendix A). RALs were 
developed for application in areas within the navigation channel (termed “navigation channel RALs”) 
and areas outside the navigation channel (termed “site-wide RALs”). The Project Area does not 
currently extend into the navigation channel; therefore, the site-wide RALs apply to support SMA, 
CSM, and remedial technology refinements. Navigation channel RALs apply to any data collected 
within adjacent areas of the navigation channel. 

The ROD identified exceedances of the total PCB site-wide RAL (75 µg/kg) and PTW-highly toxic 
concentration for total PCBs (200 µg/kg), the total PAH site-wide RAL (13,000 µg/kg), and the DDx 
sitewide RAL (160 µg/kg) within the Project Area. As discussed in Section 1.1 and 3.2, post-ROD data 
collected by the Pre-RD Group also shows exceedances of the dioxin/furan site-wide RALs and 
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PTW-highly toxic concentrations within the Project Area (Section 3.2). Following the ROD, EPA 
released the ESD (EPA 2019), which changed the total PAH site-wide RAL to 30,000 µg/kg. 

3.1.2 Principal Threat Waste 
Section 6.5.1 of the ROD states, “Principal threat waste (PTW) is defined as source material that 
includes or contains hazardous substances, pollutants, or contaminants that act as a reservoir for the 
migration of contamination to groundwater, surface water, or air or that acts as a source for direct 
exposure. Further, principal threat wastes are those source materials considered to be highly toxic or 
highly mobile that generally cannot be reliably contained or would present a significant risk to 
human health or the environment should exposure occur” (EPA 2017a).  

The ROD identified the following three forms of PTW and associated presence in the Project Area:  

• PTW-NAPL: PTW-NAPL was identified in the ROD as sediments containing NAPL. No 
PTW-NAPL was identified in the ROD (ROD Figure 8; Appendix A) for the Project Area. 
Sediment cores collected within the Project Area that were included in the ROD data set and 
those collected subsequently by the Pre-RD Group during the harbor-wide baseline 
monitoring were reviewed using the PTW-NAPL criteria developed and applied to the Gasco 
Sediments Site Project Area, and no evidence of PTW-NAPL was identified. 

• PTW-Highly Toxic: The PTW-highly toxic concentrations are summarized in ROD Table 6 
(Appendix A), and areas exceeding PTW-highly toxic concentrations in surface sediment are 
depicted in ROD Figure 8 (Appendix A). The ESD (EPA 2019) increased the PTW-highly toxic 
threshold concentration for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) from 
106,000 µg/kg to 774,000 µg/kg (cPAH/benzo(a)pyrene [BaPEq] toxic equivalence quotient 
[TEQ]) (ESD Table 1, Appendix A). As mentioned in the previous subsection, there are 
PTW-highly toxic concentrations for total PCBs in the ROD dataset that exceed the 
PTW-highly toxic threshold value, and following the ROD, exceedances of the PTW-highly 
toxic concentration for HxCDF (0.04 µg/kg) were identified in the Project Area (Section 3.2). 

• PTW-NRC: No PTW-not reliably contained (NRC) exceedances have been detected at the site. 
In the event the PDI identifies PTW-NRC, EPA’s Feasibility Study (FS)-level cap model will be 
used to identify PTW that cannot be reliably contained by a cap (PTW-NRC). The ROD states 
“This is an appropriate model to make FS-level decisions and is sufficiently rigorous to be 
used for decision-making at the FS phase. More rigorous modeling may be conducted as 
needed in remedial design” (EPA 2017a). The FS-level cap model assumed site-wide 
conditions and input parameters to determine an assumed maximum concentration of COCs 
in PTW material that would not exceed ambient water quality criteria in the sediment cap 
porewater after a period of 100 years (EPA 2017a). Chlorobenzene, dioxins/furans, DDx, 
naphthalene, polycyclic aromatic hydrocarbons (PAHs), and PCBs were modeled. The FS-level 
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modeled PTW-NRC concentrations are summarized in ROD Table 7 (Appendix A). No PTW-
NRC was identified in the ROD for the Project Area (ROD Figure 8; Appendix A).  

3.2 Initial Post-ROD SMA Refinement 
Section 3.2(a)(1) of the SOW states that NW Natural must perform “an evaluation and summary of all 
available existing data, including baseline data within/near the US Moorings Project Area, and 
description of data gaps for: preliminary SMA delineation” (EPA 2020a). In accordance with this 
requirement, this PDIWP refines the ROD-identified SMAs using all available existing surface and 
subsurface sediment datasets collected within the Project Area performed pursuant to EPA-approved 
work plans that met quality assurance/quality control (QA/QC) requirements and included EPA field 
implementation oversight. These datasets include the following:  

• The ROD and EPA FS dataset (EPA 2017a) 
• Surface and subsurface sediment data collected and reported by the Pre-RD Group as part of 

the harbor-wide baseline monitoring (AECOM and Geosyntec 2019a, 2019b)  

NW Natural has decided not to use the sediment data included in The Nature and Sources of PAH in 
Sediments in the Vicinity of the Former ExxonMobil Terminal – 2014 Investigation, 9420 N.W. St. Helens 
Road, Portland, Oregon (NewFields 2015) and Concentrations and Character of PAH in Sediments in the 
Proposed Remedial Alternatives Area of the Portland Harbor Superfund Site, River Miles 5-6 – 2015 
Investigation (NewFields 2016) for SMA refinement and RD for the following reasons: 

• The data provided in these reports were collected without an EPA-approved work plan, field 
sampling plan, or quality assurance project plan, and EPA did not provide oversight of the 
field work.  

• The NewFields data located within the Project Area are limited to three collocated surface 
grabs and cores, and RAL or PTW-highly toxic threshold exceedances were only identified at 
two core locations at a total of three subsurface sampling intervals. 

• NewFields data do not include mudline elevations and are, therefore, impractical to use in RD 
because of the difficulty in assigning the data to intervals consistent with design criteria. 

• Work plans, field sampling plans, and quality assurance project plans were provided only as 
appendices to the data reports. These documents were not subject to any review or EPA 
approval prior to sampling. Because of this, it is impossible to determine if the plans were 
prepared prior to completion of the work, altered subsequent to the work, or verifiable in 
either case to determine whether the work was performed consistent with these plans.  

• The stated objective of these sampling events was for PAH source assessment, not data 
collection to understand Portland Harbor baseline conditions or to support RD. Therefore, the 
data quality objectives were not consistent with other remedial investigation and RD sampling 
plans. Rather, the data was originally provided to EPA in an effort by the PRPs who 
commissioned the work to undermine EPA and Oregon Department of Environmental Quality 
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(DEQ) conclusions regarding the effectiveness of source control at the Gasco site and to 
deflect liability away from their own operations. NW Natural prefers to develop an RD dataset 
that supports RD objectives consistent with the US Moorings SOW (EPA 2020a), EPA guidance 
on Portland Harbor RD, and applicable elements of the TEWP (Anchor QEA 2019a). 

• Focused COCs other than PAHs (i.e., PCBs, DDx, dioxins/furans) were not sampled in 2014 and 
were sampled only for approximately 20% of the surface samples. As a result, the data are not 
useful for assessing potential risks requiring active remedy for all ROD COCs, and the disparity 
in data density between PAHs and other COCs would result in interpolation bias and 
anomalies.  

The collection of sediment data for these two sampling events is inconsistent with all other sediment 
data included in the ROD database and the Pre-RD Group data. NW Natural, therefore, believes these 
data should not be used for RD. This PDIWP, therefore, does not include any of the data from these 
two sampling events that were collected within the Project Area. However, in accordance with EPA’s 
July 14, 2020 General Comment 1 on the PDIWP dated June 5, 2020, NW Natural reviewed the 
NewFields data in relation to ROD Table 21 RAL and PTW-highly toxic threshold exceedances that 
would lead to refinements of the SMAs developed using the ROD and Pre-RD Group datasets.2 Based 
on this review, NW Natural has revised this PDIWP to address EPA’s request. The revised PDI includes 
two slightly repositioned subsurface sediment cores (locations USMPDI-017 and USMPDI-044) to be 
co-located with NewFields subsurface sediment cores (locations S-19 and S-20), respectively, 
containing RAL and PTW-highly toxic threshold exceedances (Figure 3-2). As discussed with EPA, the 
NewFields data in the EPA Data Portal only includes the sampling depth below mudline and not the 
sampling elevations. To reoccupy the same sampling depths below mudline, NW Natural evaluated 
whether the mudline elevations changed from approximately the date of the NewFields sample 
collection (2014) to the most recent available bathymetry survey (2018). This evaluation identified that 
the mudline elevations in 2014 and 2018 at the sampling locations are generally consistent. Therefore, 
the sediment cores will be sampled and analyzed for the ROD Table 21 COCs in those intervals that 
NewFields identified RAL and PTW-highly toxic threshold exceedances (i.e., from 0 to 1 feet and 2 to 3 
feet at USMPDI-017 and 5 to 6 feet at USMPDI-044). These data, collected using unbiased, EPA-
approved sampling methodologies performed under EPA oversight, will be used to support RD. The 
NewFields data will not be needed or used by NW Natural.3 Regardless, the proposed first phase PDI 

 
2 This review reminded NW Natural that the NewFields data do not include mudline elevations and are, therefore, impractical to use 

in RD because of the difficulty in assigning the data to intervals consistent with design criteria. 
3 In addition to the technical concerns discussed in the response to EPA comments memorandum and prior correspondence, it 

creates a significant disincentive for responsible parties to negotiate consent orders, present work plans and reports for EPA review 
and comment, and pay for EPA and its partners to oversee work when EPA affords equal standing to data collected by parties who 
have declined to cooperate with EPA. Cooperating potential responsible parties should be able to rely on EPA oversight as the path 
to an efficient and orderly cleanup. As the Supreme Court recently stated, “Landowners at Superfund sites containing hazardous 
waste must seek EPA approval before initiating their own bespoke cleanups” (Atlantic Richfield Co. v. Christian, 140 S.Ct. 1335, 1353 
at n.7 [2020]). 
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collects samples in these areas at a higher density, so sediment quality in these areas will be 
characterized sufficiently to support RD. 

The post-ROD focused COC RAL and PTW-highly toxic threshold natural neighbor exceedance 
contours combining the additional Pre-RD Group data with the ROD data (i.e., no data replacement) 
are shown in Figure 3-1 relative to the Project Area. The purple and green shaded area designates 
the ROD-identified SMA, and the blue crosshatch areas represent the revised SMAs based on use of 
the Pre-RD Group data and application of the ESD thresholds (EPA 2019). The Pre-RD Group did not 
report the presence of PTW-NAPL in any surface sediment grabs or cores collected within the Project 
Area. As an additional quality control check, NW Natural reviewed the Pre-RD Group core logs using 
the PTW-NAPL criteria defined in Section 3.2(a)(1)(V) of the SOW (EPA 2020a) and no evidence of 
PTW-NAPL was identified.  

Consistent with the ROD dataset, exceedances of the total PAH site-wide RAL (30,000 µg/kg), the 
total PCB site-wide RAL (75 µg/kg) and PTW-highly toxic concentration for total PCBs (200 µg/kg), 
and DDx site-wide RAL (160 µg/kg) were identified by the post-ROD dataset within the Project Area. 
The post-ROD dataset identified additional exceedances of the dioxin/furan site-wide RALs for 
PeCDD (0.0008 µg/kg) and TCDD (0.0006 µg/kg) and exceedances of the PTW-highly toxic 
concentration for HxCDF (0.04 µg/kg) in the Project Area. No presence of PTW-NAPL or PTW-NRC 
was identified. The updated PAH RALs in the ESD and the application of the higher density dataset 
provided by the Pre-RD Group (AECOM and Geosyntec 2019a, 2019b) significantly impacted the size 
of the SMA footprint and resulted in multiple smaller SMAs as opposed to the single larger ROD 
SMA (Figure 3-1). 

Surface sediment grab samples are proposed to refine the SMA contours in the remaining areas 
depicted in Figure 3-2, as discussed in Section 6.1. 

3.3 Additional SMA Refinement Using the PDIWP Dataset 
As discussed in Section 1.2, one of the primary objectives of the first phase of this PDI is to collect 
additional surface sediment data within the Project Area to further refine the post-ROD SMAs using 
the RAL and PTW lines of evidence. The SMA refinement will be performed based on surface 
sediment data collection at 150-foot sample spacing or less. Any data gaps identified through this 
evaluation will be filled in the second phase PDI.  

After the PDIWP is complete, all surface sediment data and the buried contamination evaluation will 
be compiled, and the resulting Project Area SMAs will be documented in the BODR.  
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3.4 Review of Existing Data 
The nature and extent of contamination for the ROD Table 21 COCs at the Project Area, based on the 
existing sediment data (Section 3.2), is summarized in the following subsections. 

3.4.1 Surface Sediment 
Existing surface sediment samples for the ROD Table 21 COCs within the Project Area are shown in 
Figures 3-3 and 3-4. To date, 60 surface sediment samples have been collected at the Project Area 
throughout the past 23 years. Approximately 20% of the samples have been collected within the past 
10 years, and 3 samples were collected more than 20 years ago. As further discussed in Section 4.2.7, 
the Project Area has both erosional and depositional areas, based on the bathymetric elevation 
differences evaluated for the various time frames. As such, new sediment may have accumulated in 
some areas because many of these samples were collected and surface sediment in other sample 
locations may have eroded. 

A summary of Project Area surface sediment data statistics for the ROD Table 21 COCs is provided in 
Table 3-1. Sediment summary statistics, including the number of samples and percentage of samples 
that exceed RALs or PTW-highly toxic thresholds for each focused COC in the Project Area surface 
sediments, are discussed as follows. 

Total PAHs 
As shown in Figure 3-3 and Table 3-1, historical surface sediment samples provide limited spatial 
coverage of PAH data throughout the Project Area and within SMAs. Of the 60 surface samples 
analyzed for total PAHs, 16 samples (27%) exceeded the RAL (30,000 µg/kg), but none exceeded the 
ESD PTW-highly toxic concentration (774,000 µg/kg; total cPAH/BaPEq TEQ [EPA 1993]) for PAHs. 
There are four areas that exceed total PAH RALs: one at the upriver end of the Project Area and three 
downriver areas. The horizontal limits of these four SMAs are not adequately bounded by sample 
concentrations below the total PAH RALs. 

Total PCBs 
As shown in Figure 33 and Table 3-1, historical surface sediment samples provide limited spatial 
coverage of PCB data throughout the Project Area and within SMAs. Of the 60 surface samples 
analyzed for PCBs (49 for Aroclors and 13 for congeners, two locations were analyzed for both 
Aroclors and congeners), five total PCB Aroclor samples (8%; one exceedance was a non-detected 
concentration) and one total PCB congener sample (8%) exceeded the site-wide RAL (75 µg/kg) but 
not the PTW-highly toxic concentration (200 µg/kg) for PCBs. There are two areas that exceed the 
ROD site-wide RALs or the PTW-highly toxic concentration for total PCBs: one at the upriver end and 
one in the center of the Project Area. The horizontal limits of the SMA in the center of the Project 
Area are not adequately bounded by samples that are below the total PCB site-wide RAL. 
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Total DDx 
As shown in Figure 3-4 and in Table 3-1, historical surface sediment samples provide limited spatial 
coverage of total DDx data throughout the Project Area and within SMAs. Of the 55 surface samples 
analyzed for total DDx, seven (13%) exceeded the site-wide RAL (160 µg/kg) but not the PTW-highly 
toxic concentration (7,050 µg/kg). There are five separate areas that exceed the ROD site-wide RALs 
for total DDx. Three of these areas are based on a single data point, and the other three are each 
based on two data points. None of these areas are adequately bounded by samples that are below 
the ROD site-wide RAL for total DDx. 

Dioxins/Furans 
As shown in Figure 3-4 and Table 3-1, historical surface sediment samples provide limited spatial 
coverage for dioxins/furans in the Project Area and within SMAs. Of the 14 surface samples analyzed 
for dioxins/furans, there were two exceedances (14%) of the site-wide RAL for dioxins/furans (PeCDD 
[0.0008 µg/kg]) and one exceedance (7%) of the PTW-highly toxic concentrations for dioxins/furans 
(HxCDF [0.04 µg/kg]). Due to insufficient data density, two of these three exceedances for 
dioxins/furans result in very large, elongated SMAs, each based on only a single data point. 

3.4.2 Subsurface Sediment 
Existing subsurface sediment sample data for the ROD Table 21 COCs within the Project Area are 
shown in Table 3-2. A total of 84 subsurface sediment samples have been collected from 32 locations 
(Figures 3-5 and 3-6) within the Project Area over the past 23 years. Approximately 21% of the 
samples have been collected within the past 10 years, and a single sample was collected over 
20 years ago.  

A summary of Project Area subsurface sediment data statistics for the ROD Table 21 COCs is 
provided in Table 3-2. Sediment summary statistics, including the number of samples and 
percentage of samples that exceed RALs or PTW-highly toxic thresholds for each focused COC in the 
Project Area subsurface sediments, are discussed as follows. 

Total PAHs 
As shown in Figure 3-5 and Table 3-2, the maximum total PAH concentration at 25 subsurface 
sample locations (42 samples out of 84 total samples collected) exceeded the site-wide RAL 
(30,000 µg/kg), but no locations exceeded the PTW-highly toxic concentration (774,000 µg/kg) for 
total cPAH/BaPEq TEQ. There are 32 total sediment core locations analyzed for total PAHs; therefore, 
PAH RAL exceedances were identified in 78% of the subsurface sample locations.  

Total PCBs 
As shown in Figure 3-5 and Table 3-2, the maximum concentration at 16 subsurface sample locations 
(25 samples out of 83 total samples collected) exceeded the site-wide RAL (75 µg/kg) or PTW-highly 
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toxic concentration (200 µg/kg) for total PCBs. There are 32 total sediment core locations analyzed 
for total PCBs; therefore, total PCB exceedances were identified in 50% of the subsurface sample 
locations.  

Total DDx 
As shown in Figure 3-6 and Table 3-2, the maximum concentration at 13 subsurface sample locations 
(15 samples out of 81 totals samples collected) exceeded the site-wide RAL (160 µg/kg), but no 
samples exceeded the PTW-highly toxic concentration (7,050 µg/kg) for total DDx. There are 29 total 
sediment core locations analyzed for total DDx; therefore, total DDx site-wide RAL exceedances were 
identified in 45% of the subsurface sample locations.  

Dioxins/Furans 
There are 18 samples (various depth intervals) from 4 different locations with dioxin/furan data. As 
shown in Figure 3-6 and Table 3-2, the maximum concentration at one location (4 sample intervals) 
exceeded the RALs for dioxins/furans (TCDD [0.0006 µg/kg]), the maximum concentration at two 
locations (5 sample intervals) exceeded the RAL for PeCDD (0.0008 µg/kg), and the maximum 
concentration at two locations (4 sample intervals) exceeded the PTW-highly toxic concentration for 
HxCDF (0.04 µg/kg). Dioxins/furans site-wide RAL exceedances were identified in 50% (9 out of 18) of 
the subsurface sample intervals. Dioxins/furans PTW-highly toxic concentration exceedances were 
identified in 22% (4 out of 18) of the subsurface sample intervals. 

3.4.3 Riverbank Seep 
Upland surface water sampling activities were conducted as part of the US Moorings RI (KTA/TEC 
2010). The surface water sample locations included a seep on the bulkhead wall where water was 
observed flowing through the riprap (Figure 3-1; SW-SEEP-01). The seep was only visible at lower 
tides, and it was thought that water was likely seeping from the entire area behind the riprap, but 
only flowing in sufficient volume to be collected at this location. It is unknown whether this seep is a 
result of bank storage of river water within the riprap during high tides or groundwater discharge. 
This sample was collected after digging a hole in the riverbank sand and using a disposable sample 
container as a grab sampler. The seep sample was sent to the laboratory for analysis of PAHs, 
semivolatile organic compounds, PCBs, pesticides, metals and total petroleum hydrocarbons. An 
extra sample container was filled to analyze for dissolved metals. A peristaltic pump with an in-line 
0.45-micron filter attached with Teflon tubing was used to transfer each sample from the non-
preserved bottles into the preserved bottles for analysis (KTA/TEC 2010).  

A summary of the analytical results is included in Appendix G (Appendix A Table 1d from the 
US Moorings RI [KTA/TEC 2010]). Various PAHs, pesticides, and metals were detected at 
concentrations greater than the ROD Table 17 cleanup levels for groundwater. No other seeps have 
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been identified within or adjacent to the Project Area, and no data gaps are identified as a result of 
this seep sample. 

3.5 Data Gaps Identified for Surface Sediment SMA Refinement 
The first phase data gap related to SMA refinement is the collection of additional higher density 
surface sediment data to finalize the surficial extent of SMAs in the Project Area. Based on a review 
of the existing surface sediment data presented in Section 3.4.1, surface sediment total DDx, 
dioxin/furan, total PAH, and total PCB RAL exceedances and one dioxin/furan (HxCDF) PTW-highly 
toxic threshold exceedance have been identified in Project Area. The sample spatial coverage is 
limited, and the RAL exceedance natural neighbor contours used to delineate these areas are based 
on data points that are greater than 150 feet apart. In many areas the lateral extents of SMAs 
determined by the natural neighbor contouring are not laterally bounded by data below the RAL. 
This results in extrapolated or interpolated limits of the SMAs that are less accurate and artificially 
driven by data points from different areas of within the broader Project Area. Additional, higher 
density (less than 150-foot sample spacing) surface sediment data are required to sufficiently 
characterize the spatial extents of focused COC RAL and PTW-highly toxic thresholds to refine the 
SMA and support achievement of the CSM Refinement and Remedial Technology Refinement 
Objectives.  

It is important to note that the ROD database surface sediment samples that contain RAL 
exceedances were collected in 1997, 2000, 2002, 2004, 2005, 2007, and 2008; therefore, the data are 
over a decade old and temporally distinguished. As discussed in Section 4.2, there are several 
physical processes that could change the surface sediment chemical concentrations over this long 
period of time. This change can be documented by comparing the surface sediment data presented 
in the ROD to the Pre-RD Group samples collected in close proximity in 2018. For example, as shown 
in Figure 3-1, ROD sample stations SDDA18SS and SDBH4SS (both collected in 2008) are within 
20 feet and 30 feet of the Pre-RD Group stations S102 and B174, respectively. The identified ROD 
database total PAH concentrations are 34,000 µg/kg and 37,000 µg/kg (exceeding the 30,000 µg/kg 
RAL) versus the Pre-RD Group total PAH concentrations of 10,000 µg/kg and 10,000 µg/kg (less than 
the RAL). These empirical data highlight that data recency can be an important factor in determining 
the current surface sediment concentrations and is, therefore, incorporated into the data gaps 
sampling objectives for this PDIWP.  

The proposed first phase sampling and analysis to collect design level surface sediment data for SMA 
refinement within the Project Area are described in Section 6.1. 
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4 Conceptual Site Model Refinement 
NW Natural’s current understanding of the CSM for the Project Area is presented in this section. 
Emphasis is placed on those aspects of the CSM most relevant to supporting the Remedial 
Technology Refinement Objective and RD. This section presents information regarding Project Area 
general and physical conditions, riverbed elevations and sediment erodibility, the status of in-water 
source control actions, and risk exposure pathways is discussed in this section. 

4.1 Project Area General Conditions 
General conditions (including land ownership and navigational requirements) for the Project Area are 
presented in the following subsections.  

4.1.1 Land Ownership 
Submerged and submersible lands within the Project Area are owned by the State of Oregon. The 
Oregon Department of State Lands (DSL) manages submerged and submersible lands and issues 
authorizations, leases, and easements for conducting remedial activities and implementing long-term 
monitoring or maintenance activities on state-owned submerged aquatic lands (Oregon 
Administrative Rule 141-145). Portions of the adjacent riverbank and nearshore area are owned and 
operated by USACE as discussed in Section 1.1.  

State ownership boundaries relative to any permanent remedial measures (e.g., cap placement), will 
be determined in the BODR. DSL authorization requirements are not specifically addressed in 
capping guidance documents but must be evaluated and incorporated into cap designs for the 
Portland Harbor Superfund Site. Any permanent capping or other remedial action requiring 
monitoring and/or maintenance on state-owned land will require authorization from DSL. 

4.1.2 Navigational Requirements 
The Project Area extends to the edge of the navigation channel but not into the channel. There are, 
however, two areas subject to FMD within the Project Area. One FMD area extends from the 
navigation channel to the mooring and dock/pier structure adjacent and connected to the US 
Moorings upland area (Figure 3-2) on the southern property, and the other FMD area extends from 
the navigation channel to the floating barges in the downriver portion of the Project Area. Other 
areas within the Project Area are either shallow or intermediate regions as described in the ROD. 
Intermediate regions are defined in the ROD as being outside of the horizontal limits of the 
navigation channel and FMD areas to the riverbed elevation of approximately 1.1 feet City of 
Portland datum (COP) (-2 feet Columbia River Datum [CRD]). Shallow regions are defined in the ROD 
as being shoreward of the riverbed elevation of approximately 1.1 feet COP. During RD, evaluations 
will be performed to understand how the Project Area remedy may or may not impact ongoing 
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navigation uses. In potential FMD areas, the ROD requires dredging or dredging and capping with 
the top elevation of caps placed below the navigation depth, along with an additional buffer to 
protect the cap from FMD actions (Section 5.2).  

4.1.3 Dredge and Fill Activities 
Several dredging and upland fill events have been documented in the Project Area (KTA/TEC 2010). A 
summary of the dredging and fill activities presented in the US Moorings RI (KTA/TEC 2010) is 
provided as follows:  

• After the shoreline bulkhead was completed in 1913, an estimated 30,000 cubic yards of 
material was dredged from the river directly in front of the property and placed on the upland 
property.  

• In 1925, property development action created land to the north of the existing industrialized 
area where the three current warehouse buildings stand (Buildings 16, 17, and 20). A portion 
of the upland area south of the current Building 17 was likely shaved down to match the 
current site elevation of about 30 feet mean sea level (MSL) (North American Vertical Datum 
of 1988). The remainder of the central area was filled to an elevation of about 30 feet MSL 
with sediment dredged from the river for navigational or berthing requirements. The central 
section of the property required approximately 15 feet of fill to reach the final elevation of 
30 feet MSL. Based on historical contours, an estimated 205,000 cubic yards of material was 
dredged from the basin.  

• In 1945, dredged sediment came from the basin in front of the property between the 
shoreline and navigation channel and was used as fill material for the northwest end of the 
property, adding approximately 1.7 acres of land. The northwest section had approximately 
10 to 14 feet of material added to the native soil to reach the final elevation of 30 feet MSL.  

• Maintenance dredging activities were documented in 1965 and 1981; however, the 
disposition of this dredged material is unknown.  

Note that the US Moorings RI (KTA/TEC 2010) described a flood event in February 1996 that caused 
the southeastern corner of the riverbank in the laydown area to slough into the Willamette River. The 
riverbank was repaired using clean fill material, a French drain was installed, and the laydown area 
was overlain with gravel.  

4.2 Project Area Physical Conditions 
This section summarizes the physical conditions of the Project Area, including descriptions of 
bathymetry, debris presence, shoreline conditions, overwater structures, subsurface sediment 
composition, geologic and hydrogeologic setting, hydrodynamic conditions, riverbed elevation 
changes and sediment erodibility, and previous remedial actions. 
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4.2.1 Bathymetry 
The elevations within the Project Area generally range from +29 feet COP at the top of the riverbank 
to -42.1 feet COP at the edge of the navigation channel. The Project Area consists of shallow regions 
near the shoreline, transitioning to intermediate depth regions farther from shore, with the deepest 
areas farthest from shore near the navigation channel. The navigation channel beyond the 
Project Area is relatively level, as is the shallow region closest to shore. The floor of the waterway 
(in the intermediate depth region) slopes downward from the shallow nearshore region to the 
waterward limits of the Project Area. 

As described in Section 4.1.2, the Project Area is outside of the federally authorized navigation 
channel; however, there are two FMD areas necessary to provide vessel access to and from the 
dock/pier structure and floating barges. In addition to the FMD area that is between the pier and the 
navigation channel, there are shallow regions shoreward of the 1.1-foot COP contour and 
intermediate regions between the 1.1foot COP contour and the navigation channel or FMD area. 
The 1.1-foot COP contour line is shown in Figure 3-2 to identify the boundary between the 
intermediate and shallow regions. 

The Pre-RD Group recently collected harbor-wide bathymetry data as part of its 2018 baseline 
sampling effort. A precision multibeam and single-beam bathymetric survey of the entire 
Portland Harbor Superfund Site, from Willamette River RM 1.9 to RM 11.8 and extending down the 
Multnomah Channel to the Sauvie Island Bridge, was conducted from March to June 2018. The 
purpose of the survey was to develop a full coverage, bank to bank to the extent practicable, 
accurate site-wide basemap of riverbed elevations in the portion of the Lower Willamette River that 
includes the Portland Harbor Superfund Site (DEA 2018), including the Project Area. 

Bathymetry data collected in 2002, 2003, 2004, 2009, and 2014 are also available. Bathymetry 
elevation comparisons across these survey dates are discussed in detailed in Section 4.2.7.1. The 
bathymetry data for the Project Area collected as part of the 2018 harbor-wide baseline sampling 
effort are adequate for the purposes of the BODR and subsequent RD. Consistent with the ROD, 
areas outside of SMAs (where there are no RAL or PTW exceedances) will be automatically 
designated as natural recovery areas regardless of the bathymetric elevation differences over time in 
these areas. NW Natural is proposing the collection of both surface and subsurface data throughout 
the entire nearshore area to refine the Project Area SMAs and natural recovery areas outside the 
SMAs. This PDI data, coupled with any post-remedy implementation surface sediment chemical 
concentration data and bathymetric surveys, will be used to evaluate natural recovery trends over 
time in the Project Area. 
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4.2.2 Presence of Debris 
A high-resolution side-scan sonar survey was conducted on the Lower Willamette River in 2008 to 
characterize the approximate distribution of debris in the river channel and along both shoreline 
areas of the river. The side-scan sonar survey identified a total of 7,445 discrete targets in the 
approximately 12.2 miles of the Lower Willamette River surveyed. Most of these targets were 
identified as pilings and dolphins associated with docks and pier faces. Other targets included logs; 
miscellaneous debris; and surficial features, including depressions, gravel, and anchor drag scours. It 
is likely that additional features and targets are present in the river below layers of silt or sand that 
would not be identified by the side-scan sonar survey (Anchor QEA 2009). The 2008 side-scan sonar 
survey captured most the Project Area and is sufficient to support RD.  

The targets identified by the 2008 side-scan sonar survey were used in the EPA FS (EPA 2016a) to 
identify areas of moderate to heavy debris (Figure 3.4-25 of the EPA FS). Individual target locations 
from the 2008 side-scan survey were also identified in Figure 3.4-34 of the EPA FS. In general, 
side-scan sonar contacts and moderate to heavy debris areas were identified near shoreline areas 
outside of the navigation channel. Some contacts (e.g., riprap near the shoreline slope and minor 
ship building debris) were identified within the Project Area. No areas of moderate to heavy debris 
were identified within the Project Area.  

4.2.3 Shoreline Conditions 
The shoreline mainly consists of an armored riprap 1.5 horizontal to 1 vertical (1.5H:1V) slope with 
some small trees and shrubs in the upper portions of the slope and a timber bulkhead at the toe. A 
small section in the center of the lower portion of the shoreline has a sandy area below the riprap 
slope exposed during low water elevations. There are three docks (Docks A, B, and C) where ocean-
going hopper dredges and smaller support vessels are moored and additional offshore mooring 
dolphins in the shallow and intermediate depth regions of the Project Area. The shoreline has been 
expanded periodically by filling with sediment from maintenance dredging in the Willamette River. 

4.2.4 Overwater Structures 
The Project Area is partially covered by 26,700 square feet of overwater structures. As discussed in 
Section 4.2.3, there are three docks (identified as Docks A, B, and C from upriver to downriver) where 
ocean-going hopper dredges and smaller support vessels are moored and additional offshore 
mooring dolphins in the shallow and intermediate depth regions of the Project Area. 

4.2.5 Subsurface Sediment Composition 
The general sediment lithology within the Project Area is based on characterizations performed 
within this area as part of the ROD data set, Pre-RD Group sampling, and USACE RI investigations. 
The deepest core extended 20 feet below mudline (bml). The subsurface sediment in the Project Area 
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is generally dark brown/gray silt and clay with varying amounts of fine to very fine sand and sand 
lenses. Additional subsurface cores will be performed during the PDI in the Project Area and will 
further inform the understanding of subsurface sediment composition.  

4.2.6 Geologic Setting 
The US Moorings RI (KTA/TEC 2010) provides a general summary of the geologic setting, and this 
information is summarized as follows. The US Moorings property is located within the Portland Basin, 
which is a northwest-trending structural feature that contains a thick sequence of alluvial deposits 
overlying the basalt flows of the Columbia River Basalt Group (CRBG) (Tolan and Beeson 1984). The 
basin is bounded on the northwest by the Tualatin Mountains that were formed by uplift along the 
Portland Hills fault zone (Tolan and Reidel 1989). From youngest to oldest, the alluvial deposits in the 
basin consist of Quaternary deposits (artificial fill, flood-plain and channel deposits of the Willamette 
and Columbia Rivers, and deposits from Ice-Age catastrophic floods from glacial Lake Missoula) and 
older alluvial deposits of Pliocene to Miocene age (Troutdale Formation and Sandy River Mudstone) 
(Tolan and Beeson 1984). The Miocene CRBG consists of a series of flood basalt flows of varying 
extent, thickness, structure, magnetic polarity, and geochemistry.  

The locations of the borings completed during the US Moorings RI (KTA/TEC 2010) are shown in 
Figure 4-1 (adopted from Figure 3-1 of the US Moorings FS [USACE 2012]). Figure 4-1 also shows the 
locations of subsurface cross sections A-A’, B-B’, and C-C’. Detailed geologic cross sections are 
presented in Figures 4-2a, 4-2b, and 4-2c (adopted from Figures 3-2, 3-3, and 3-4 of the 
US Moorings FS [USACE 2012]).  

Descriptions of the geologic formations (from youngest to oldest) of regional significance that are 
present at or near the property are presented in the following subsections. Figure 4-2c shows the 
geologic profile.  

4.2.6.1 Surficial Fill Deposits  
The recent Quaternary alluvium deposits are overlain by surficial fill deposits in many areas along the 
Willamette River near the property. As discussed in Section 4.1.3, there have been three documented 
dredging periods at the property where the river sediment from the basin adjacent to the property 
was used for upland fill. The surficial fill consists primarily of silt and sand river sediment from these 
dredging events. In 27 of the 31 property borings, the fill was underlain by the alluvial silt layer 
described in Section 4.2.6.2. 

4.2.6.2 Recent Alluvium  
The uppermost unit of the alluvium deposits is a laterally extensive silt. The silt unit was encountered 
in 27 of the 31 borings at elevations ranging from 6 to 33 feet MSL. Due to the shallow nature of the 
exploratory boreholes on the property, the alluvium thickness was only determined at one location 
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(boring SB-20) and shown to be 65 feet. The alluvium was underlain by basalt bedrock. The 
US Moorings RI (KTA/TEC 2010) did not differentiate the alluvium into Upper and Lower Alluvium as 
has been done at the adjacent Gasco property. 

4.2.6.3 Columbia River Basalt Group  
The top of the CRBG is at the ground surface west of St. Helens Road about 0.2 miles west of the 
property and was only encountered in a single boring collected on the property (boring SB-20) at 
65 feet.  

4.2.7 Hydrogeologic Setting 
Existing documents provide a limited summary of the hydrogeologic setting at the US Moorings 
property. Previous work at the immediately adjacent upriver properties (Gasco property and 
Siltronic Corporation [Siltronic] property) has shown that groundwater occurs in three hydrologic 
zones: the unconfined Fill Water-Bearing Zone (WBZ), the underlying semi-confined Alluvium WBZ, 
and the underlying confined bedrock aquifers of the CRBG. The following subsections summarize the 
hydrogeologic setting information presented in the US Moorings RI (KTA/TEC 2010). It is not known 
whether those same zones are present at the US Moorings property. Additional characterization 
would be required by USACE to confirm whether these same zones are present at the US Moorings 
property. If discharge from upland groundwater plumes is identified by USACE in the vicinity of the 
Project Area and contaminant concentrations exceed ROD Table 17 cleanup levels, additional RD-
level data (e.g., porewater and groundwater data) may be collected during a second phase PDI to 
inform capping evaluations. 

4.2.7.1 Groundwater Occurrence  
At the regional scale, groundwater within the Portland Basin is expected to flow from recharge areas 
on the hills and ridges toward discharge areas along the stream valleys. Near the US Moorings 
property, groundwater likely flows to the northeast from the adjacent Tualatin Mountains (recharge 
area) toward the Willamette River (discharge area).  

4.2.7.1.1 Fill Water-Bearing Zone  
The Fill WBZ overlies the laterally extensive alluvial silt unit. The thickness of fill deposits at the 
US Moorings property is shown in Figure 4-3 (adapted from Figure 2-3 of the US Moorings FS 
[USACE 2012]) and ranges from about 20 feet near the riverbank to less than 1 foot at the 
southwestern boundary, which is consistent with the historical fill activities at the property. The 
saturated thickness of the Fill WBZ during the US Moorings RI (KTA/TEC 2010) ranged from 1 to 
10 feet. Nine temporary standpipe monitoring wells screened in the Fill WBZ were installed during 
the US Moorings RI to obtain groundwater elevation data and groundwater samples for water quality 
testing. The locations of these monitoring wells are shown in Figure 4-4 (adapted from Figure 4-7 of 
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the US Moorings RI [KTA/Tec 2010]). Groundwater flow in the Fill WBZ is anticipated to be influenced 
by surface topography, which directs flow across the US Moorings property to the river. Figures 4-5a 
and 4-5b (adapted from Figures 2-4 and 2-5, respectively, of the US Moorings FS [USACE 2012]) 
show the groundwater elevations and flow directions measured during the US Moorings RI in March 
and August 2008. The horizontal hydraulic gradient within the Fill WBZ at the US Moorings property 
was calculated to range from approximately 0.03 in March to 0.01 in August. The US Moorings RI did 
not provide any information regarding the vertical downward hydraulic gradient within the Fill WBZ. 
However, a vertical downward hydraulic gradient has been observed at the adjacent Gasco and 
Siltronic properties between the Fill and Alluvium WBZs. Therefore, groundwater in the US Moorings 
property Fill WBZ is expected to vertically migrate to the Alluvium WBZ in areas where the 
underlying alluvial silt unit thins or does not otherwise impede downward flow.  

It is important to note that the Fill WBZ groundwater elevations used to create Figures 4-5a and 4-5b 
were obtained in temporary standpipe monitoring wells constructed only along the southeast 
portion of the US Moorings RI (KTA/TEC 2010). The borehole locations where groundwater elevations 
were obtained are shown in Figures 4-5a and 4-5b. The US Moorings RI (KTA/TEC 2010) and 
US Moorings FS (USACE 2012) investigations did not include the construction of permanent 
monitoring wells. No permanent monitoring wells have been constructed on the property or 
monitored over multiple, successive intervals of time during different hydraulic conditions. Therefore, 
the groundwater elevations and contours shown in Figures 4-5a and 4-5b are only snapshots 
obtained during 2008 and likely do not represent the range of flow patterns that would result from 
more extensive monitoring over a period of years in permanent monitoring wells.  

4.2.7.1.2 Alluvium Water-Bearing Zone  
The Alluvium WBZ consists of interbedded sands and silts underlying the laterally extensive silt unit 
(KTA/TEC 2010). Only one boring (Borehole 20) on the US Moorings property was advanced through 
the Alluvium WBZ. In this boring, the Alluvium WBZ was 65 feet thick and consisted mainly of silty 
sands and poorly graded sands. A temporary standpipe monitoring well was not constructed in this 
boring, so no groundwater elevation data in the Alluvium WBZ is available at the property. Although 
no site-specific data are available, the current working assumption is that groundwater flow within 
the Alluvium WBZ at the US Moorings property follows the regional flow direction and is similar to 
the Gasco and Siltronic properties, which is north-northeast to the Willamette River.  

4.2.8 Hydrodynamic Conditions 
A detailed description of the regional hydrology for the Columbia and Willamette river basins is 
presented in Section 3.1.4.2 of the RI (EPA 2016b). The Willamette River is a major tributary of the 
Columbia River and flows into the Columbia River at RM 103. The lowest water levels typically occur 
between September and early November in the Willamette River, following seasonal precipitation 
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patterns. The Willamette River flows generally increase in response to regional rainfall as opposed to 
the Columbia River, which has a much larger watershed area. Flows in the Lower Willamette River 
and Portland Harbor area are affected by Columbia River water levels as well as dams along these 
two rivers (EPA 2016b).  

The dams on these river systems generally have a moderating effect on flows, reducing high water 
flows in the spring (by storing water in reservoirs) and increasing natural flows in late summer (when 
water stored in reservoirs is released). Releasing water restores reservoir capacity before higher 
natural flows return and optimizes capacity to generate electricity throughout the year (EPA 2016b). 

Water levels and flows in the Lower Willamette River are impacted by the water elevations in the 
Columbia River. High flows in the Columbia River (typical in the spring) reduce Willamette River 
flows. Higher flows on the Willamette River (typical in the winter) occur when flows on the Columbia 
River are moderated by its dam system. As such, the Columbia River’s effect on the river flows in the 
Portland Harbor Superfund Site can be less pronounced in the winter months (EPA 2016b).  

The Project Area experiences tidal influences. Tidal cycles are mixed semidiurnal (two unequal high 
tides and two unequal low tides daily) with an approximately 8-foot range. The high tides can 
increase river elevations by up to 3 feet in the Project Area during periods of low river stage (occurs 
in late summer or early fall) and cause short-term flow reversal during periods of extremely low river 
stage and high tidal variation (EPA 2016b). Section 6.2 of the ROD specifically states that the 
Lower Willamette River “is tidally influenced, with tidal reversals occurring during low flow periods as 
far upstream as RM 15” (EPA 2017a). The EPA FS also notes tidal reversals that occur “during low flow 
periods as far upstream as Ross Island at RM 15” (EPA 2016b). 

Both collection of empirical information (flow measurements) and hydrodynamic/sediment transport 
modeling were used for the EPA FS (2016a) to support the understanding of the river hydrodynamics 
throughout the Portland Harbor Superfund Site. The empirical data and modeling show that river 
velocities near the Project Area are higher in the deeper channel areas and decrease toward the 
shoreline. In addition, it has been shown that higher river currents occur during most high flow 
conditions (under both mid-ebb and mid-flood tides) and reverse flow occurs during low 
flow/midflood tide conditions. Specific detailed assumptions of the model and boundary conditions 
are discussed in Appendix C of the EPA FS (EPA 2016a). 

4.2.9 Riverbed Elevation Changes and Sediment Erodibility  
Sediment stability and erodibility is an important consideration in the selection and design of 
in-place remedial technologies and monitored natural recovery (see Section 14.2.9 of the ROD). 
Riverbed sediment elevation changes and erodibility were evaluated as part of the RI (EPA 2016b) 
using the following three lines of evidence: 1) time-series bathymetry; 2) empirical Sedflume data; 
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and 3) hydrodynamic modeling. This PDIWP also evaluates the potential for sediment erodibility in 
the context of identifying data gaps based on the various potential sediment disturbance 
mechanisms, including extreme flood events, seismic events, wind- and vessel-generated waves, 
vessel propeller wash, and remedial dredging releases. These potential disturbance mechanisms were 
evaluated at the Project Area. The evaluations of each of these lines of evidence are briefly discussed 
in the following subsections. 

A more detailed evaluation of potential physical sediment disturbances (e.g., propeller wash impacts 
and remedial or maintenance dredging activities) will be discussed in the BODR.  

4.2.9.1 Riverbed Elevation Changes  
Time-series bathymetry comparisons were used to assess riverbed elevation changes at overlapping 
locations for two points in time at the Project Area. The RI (EPA 2016b) selected January 2002 and 
January 2009 surveys to represent the long-term changes in bathymetry. The comparative results 
throughout the Portland Harbor Superfund Site were presented in Map 3.1-6 of the RI (EPA 2016b). 
Positive elevation changes (shallower in 2009 compared to 2002) indicate shoaling, and negative 
elevation changes (deeper in 2009 compared to 2002) indicate deepening (i.e., erosion). The RI states 
the following finding: “Overall, shoaling is the dominant change observed, with 26 percent of the 
riverbed surveyed showing net accretion exceeding 1 ft (30 cm), whereas net erosion exceeding 1 ft 
is noted in only 5 percent of the riverbed overall. However, this includes dredged areas, so the 
percentage of the riverbed eroding over this time frame due to natural forces is somewhat less than 
5 percent” (EPA 2016b).  

Since the RI, additional bathymetry survey data became available, so additional time-series 
bathymetry comparisons were plotted for the following years: 2002 to 2003, 2003 to 2004, 2004 to 
2009, 2009 to 2014, 2014 to 2018, and 2002 to 2018. Overall, the Project Area has both erosional and 
depositional areas, based on the bathymetric elevation differences evaluated for the following 
time frames: 

• Bathymetric elevation differences from 2002 to 2003 and 2003 to 2004 indicate that the 
15.9-acre Project Area was predominantly neutral, neither erosional (only 0.19 acre eroded 
from 2002 to 2003, and only 0.48 acre eroded from 2003 to 2004) nor depositional during 
these time frames (Figure 4-6a).  

• Bathymetric elevation differences from 2004 to 2009 indicate that the Project Area had mainly 
depositional areas during this time frame (only 0.1 acre were erosional), with some areas 
greater than 2 feet (Figure 4-6b). 

• Bathymetric elevation differences from 2009 to 2014 indicate that the Project Area had 
depositional areas, some greater than 2 feet, and some erosional areas (2.37 acres) closer to 
the navigation channel during this time frame (Figure 4-6b). 
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• Bathymetric elevation differences from 2014 to 2018 indicate that the Project Area had mainly 
depositional areas (only 0.02 acre were erosional) during this time frame (Figure 4-6c). 

• Bathymetric elevation differences from 2002 to 2018 indicate that the Project Area had mainly 
depositional areas (only 0.13 acre were erosional) greater than 2 feet during this time frame 
(Figure 4-6c). 

4.2.9.2 Surface Sediment Composition 
Riverbed erodibility and the associated potential for sediment transport both within and outside the 
Project Area are also informed by the physical composition of the surface sediment bed. Most of the 
surface sediments at the Project Area have 60% to 80% fines, with some small areas of 80% to 100% 
fines and isolated areas at the upstream and downstream ends of the Project Area in the 40% to 60% 
range for fines content (EPA 2016a). This finer grained sediment composition generally indicates 
higher potential for erosion and sediment transport. Alternatively, sediments in the navigation 
channel adjacent to the Project Area contain a much lower percent fines content (generally less than 
40%), indicating a lower potential for erosion and sediment transport.  

4.2.9.3 Erosion Potential 
Bedded sediment is prone to erosion and transport when forces generated by water flow exceed the 
critical shear stress of the sediment bed. Evaluation of daily mean discharges for the 
Lower Willamette River, as measured at the Morrison Bridge, show that the Willamette River in 
Portland regularly experiences large discharges sufficient to erode substantial portions of the 
sediment bed (see Section 3 of the RI [EPA 2016b]). Section 3.4.6.1 of the FS (EPA 2016a) estimated 
bed shear stress associated with a 2-year flood event of 156,000 cubic feet per second to evaluate 
erosion potential. In this analysis, the maximum predicted bottom shear stress values during a 2-year 
flow event were determined and then compared to the critical shear stress values of the bedded 
sediment. Figure 3.4-18C of the FS (EPA 2016a) depicts areas in yellow, orange, and red where the 
shear stress of the 2-year event exceeds the critical shear stress of the bedded sediment and is 
considered erosive. Although the Project Area sediments have higher fines content, the flows 
associated with the 2-year event do not exceed the critical shear stress of the sediments in the 
Project Area (except in areas in close proximity to the navigation channel), in part because of its 
location closer to shore, outside of the channel, where flows are generally lower. The 2-year return 
interval delineates areas that are routinely impacted by a flow event rather than areas that rarely 
experience flows that exceed the shear stress of the bedded sediment such as the footprint impacted 
by the 100-year flow event. Scour from extreme flood events is discussed in Section 4.2.9.4.  

4.2.9.4 Extreme Flood Events 
The Project Area is also subject to riverbed scour from river mainstem currents during extreme flood 
events. As detailed in the draft FS (Anchor QEA 2012), predicted flood scour for the Project Area 
using a simulation of the 1996 spring flood event (considered to be a 100-year return period or 
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greater) ranged from 0 to 30 centimeters (cm). While most areas closest to the navigation channel 
were in the 10 to 30 cm range, areas closer to shore showed scour in the 0 to 10 cm range 
(Anchor QEA 2012, Appendix La, Figure 3-4). A detailed evaluation of scour potential during extreme 
flood events will be performed as part of the RD and included in the BODR. 

4.2.9.5 Seismic Events 
Surface sediments, some of which may be contaminated, and the upper layers of underlying native 
river alluvium may be subject to liquefaction during an earthquake event. As discussed in 
Section 4.2.1, the Project Area consists of shallow regions near the shoreline, transitioning to 
intermediate depth regions further from shore, with the deepest areas furthest from shore near the 
navigation channel. The navigation channel beyond the Project Area is relatively flat, as is the shallow 
region closest to shore. The floor of the waterway (in the intermediate depth region) slopes 
downward from the shallow nearshore region to the waterward limits of the Project Area. 
Project Area locations that are relatively flat contain little or no gravitational driving force to displace 
them during static conditions. If remediation caps are placed on these flat areas, some cap thinning 
or lateral cap movement may occur during an earthquake; however, deformed or damaged caps 
would be identified during scheduled long-term cap monitoring events and repaired. If remediation 
caps are placed on sloped areas or on flat areas above and adjacent to sloped areas, further RD 
evaluations would be required to determine whether additional slope stabilization measures 
(e.g., armoring or toe buttress) would be needed to reduce the risk of slope failure during an 
earthquake. A more detailed evaluation of the potential effects of earthquakes on proposed remedial 
technologies in the Project Area will be performed as part of RD and discussed in the BODR. If 
capping is shown to be viable during the first phase PDI, seismically induced settlement and lateral 
spreading would be evaluated in accordance with the approach identified in Section 4.1.8.3 of the 
TEWP and the required data identified in Section 4.1.8.4 of the TEWP.  

4.2.9.6 Wind- and Vessel-Generated Waves 
Erosive forces caused by wind- and vessel-generated waves are concentrated in shallow water 
depths (i.e., less than 15 feet) (Anchor QEA 2012, Figure 3.4-17). The shallow regions and portions of 
the intermediate regions of the Project Area are less than 15 feet deep and potentially subject to 
forces from wind- and vessel-generated waves. A detailed evaluation of the potential effects of wind- 
and vessel-generated waves on proposed remedial technologies in the Project Area will be 
performed as part of RD and discussed in the BODR. The data required to evaluate from wind- and 
vessel-generated waves will be gathered from online sources or from previous analysis performed as 
part of the EPA FS (EPA 2016), as described below. Field data collection for the required data listed 
below is not required.  

Wind data will be obtained for the Portland International Airport from the National Climatic Data 
Center and the Meteorological Resource Center. Fetch measurements to the site and average water 
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depths along each fetch will be computed based on the bathymetry for the Willamette River. These 
data will be used to compute wind-generated wave heights at the site for a range of wind conditions. 
The wind-generated wave heights will be computed using the same methodology as described in 
Appendix C of the EPA FS (EPA 2016). 

Appendix C of the EPA FS (EPA 2016) describes the vessel types and ship traffic patterns in the Lower 
Willamette River. This information will be updated based on a review of the following: 

• USACE’s database on annual trips and drafts of vessels on the Lower Willamette River 
• USACE’s database on vessels residing in the Port of Portland 
• Port of Portland documents on arrivals and departures of all industrial vessels 
• NW Natural information documenting lessee vessel traffic (both the vessel dimensions and 

operating speeds will be obtained) 

4.2.9.7 Vessel Propeller Wash 
Erosion due to propeller wash is an important consideration in the design of engineered caps. 
Propeller wash areas for large vessels and tugboats were evaluated as part of the EPA FS 
(EPA 2016a). Propeller wash from recreational craft was considered to have minimal impacts. Based 
on results of modeling presented in Appendix C of the EPA FS, propeller wash disturbance is 
generally limited to the upper 30 cm (approximately 1 foot) of sediment and is most prevalent in 
shallow portions of the navigation channel and in berthing areas. Potential propeller wash areas 
within the Project Area are shown in EPA FS Figure 3.4-24.  

A more detailed evaluation of the potential effects from propeller wash on proposed remedial 
technologies will be discussed in the BODR, and additional analysis will be performed as warranted 
during RD. To support these Project Area-specific evaluations, vessel traffic information and vessel 
characteristics (propeller type, draft, and engine horsepower) for commercial and recreational 
vessels, operating conditions (including the propeller orientation and percentage of applied 
horsepower), whether the vessel is not situated directly over the cap, and the horizontal distance 
between the vessel and the cap footprint will be used to support the propeller wash evaluation. The 
propeller wash analysis will be performed using the same methodology as described in Appendix C 
of the EPA FS (EPA 2016). 

4.2.10 Remediation Dredging Releases 
Short-term water quality impacts and dredging residuals generation will occur during remediation 
dredging activities. These dredging impacts can be mitigated to some degree using operational and 
barrier control best management practices (BMPs). During RD, water quality BMP evaluations will be 
performed for the Project Area based on the performance standards and design objectives, available 
operational controls, and the implementability issues associated with barrier controls. A summary of 
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the data requirements and currently identified data gaps associated with this evaluation will be 
included in the BODR. 

4.2.11 Previous Sediment Remedial Actions 
No sediment remedial actions have been conducted at the Project Area. 

4.3 Risk Exposure Pathways 
As discussed in Section 2.1 and in the ROD, RAOs were developed to provide media- and 
pathway-specific goals for protecting human health and the environment. The ROD-selected remedy 
focuses on addressing sediment RAOs through sediment remediation and, as discussed in the ROD, 
is expected to aid in achieving water RAOs as well. PAHs were identified in ROD Table 24 
(Appendix D) as the focused COC within the Project Area; however, several other chemicals also 
exceed their RAL concentrations. Further, the ESD update to cleanup levels and the greater density of 
data available from the Pre-RD Group’s post-ROD sampling highlight the contribution of other 
focused COCs to potential unacceptable risk in the Project Area. Based on ROD RALs and cleanup 
levels, unacceptable risks at the Project Area are associated with humans and ecological receptors for 
all relevant pathways and their relevant chemicals. The relevant pathways for chemical exposures at 
the Project Area are as follows: incidental ingestion of and dermal contact with in-water sediments 
by humans (RAO 1; no portion of the Project Area is identified as a beach and, therefore, human 
contact with beach sediment is not a relevant pathway); fish/shellfish consumption by humans 
(RAO 2); direct contact with surface water by humans (RAO 3); migration of COCs in groundwater to 
surface water and sediment (RAOs 4 and 8); ingestion of and direct contact with sediment by benthic 
organisms (RAO 5); prey consumption by ecological receptors (RAO 6); ingestion of and direct 
contact with surface water by ecological receptors (RAO 7); and exposure to erodible riverbank soils 
by both humans and ecological receptors (RAO 9). 

4.4 Data Gaps for Conceptual Site Model Refinement 
The robust first phase scope of work will inform the Project Area CSM for the purposes of RD. After 
the first phase of the PDI is completed, the Project Area SMAs and remedial technologies will be 
further refined and the need for additional data to refine the CSM will be determined. This 
sequencing will allow for determination of any data needs for Project Area CSM refinements in 
focused sampling locations and media where active remediation is required by the ROD and where 
viable remedial technologies may be implemented. 

The proposed sampling and analysis to address data collection for the characterization of riverbank 
soils within the Project Area are described in Sections 6.3 and 6.4. 



 

Revised Final Pre-Design Investigation Work Plan 35 September 2020 

5 Remedial Technology Refinement 
As described in Section 2.4, the EPA-approved TEWP (Anchor QEA 2019a) was prepared for the 
Gasco Sediments Site Project Area and details site-specific technical evaluation methodologies to 
evaluate and assign dredging and capping remedial technologies, consistent with the ROD 
(EPA 2017a). The applicable EPA-approved methodologies identified in the TEWP will be used to 
refine the FS-level, ROD-identified remedial technologies at the Project Area in the BODR. This 
refinement will incorporate site-specific design limitations and considerations to evaluate selected 
technologies and ensure that they are constructable, environmentally protective, and cost-effective. 

5.1 ROD Flexibility on Remedial Technology Approach 
The overall remedial technology selection approach for the Portland Harbor Superfund Site is 
described in Section 14.2.9 of the ROD and depicted in the ROD Figure 28 technology application 
decision tree (Appendix A). A primary objective of the PDI is to collect the necessary data throughout 
the Project Area to evaluate application of the remedial technologies consistent with ROD Section 14 
and Figure 28. The ROD allows flexibility for application of capping and dredging technologies, 
provided the limitations regarding the navigation channel, FMD areas, intermediate regions, shallow 
regions, and PTW-NAPL/NRC areas are met, as described in Section 1.1. These flexibilities are 
accounted for in the phased data gaps sampling approach discussed in this PDIWP.  

5.2 Current and Future Navigation Considerations 
In the federally authorized navigation channel and other potential FMD areas, the ROD requires 
dredging or dredging and capping with the top elevation of caps placed below the navigation depth, 
along with an additional buffer to protect the cap from maintenance dredging actions. 

Section 14.2.1 of the ROD states, “If RALs are not achieved or PTW is present below the feasible 
depth limit of the excavation technology, as approved by EPA, a cap is assumed to be placed after 
dredging, as described in Section 14.2.9, Design Requirements, and per the decision tree in Figure 28 
in Appendix I” (EPA 2017a). Section 14.2.9.1 of the ROD then states, “Any proposed capping in the 
navigation channel and future maintenance dredge areas will consider the current and authorized 
channel depth, the potential for an increase to the currently authorized channel depth, future 
navigation and maintenance dredging, and an appropriate buffer depth to ensure the integrity of the 
cap.” Section 2.1 of the ROD also states, “In 1999, Congress authorized the Willamette River to be 
deepened to 43 feet (CRD); however, this has not yet occurred.” NW Natural could not locate any 
information regarding the maintenance dredging elevations in the FMD areas (outside of the 
navigation channel) in the Project Area. Therefore, the PDIWP capping demonstration sampling will 
be performed initiating at the mudline to allow capping evaluations for any future identified 
maintenance dredging elevation in the FMD areas.  
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5.3 Remediation of Principal Threat Waste 
As discussed in Sections 3.4.1 and 3.4.2, there are total PCB and dioxin/furan (1,2,3,4,6,7,8-HxCDF) 
samples in the subsurface that exceed the PTW-highly toxic concentrations and one dioxin/furan 
(1,2,3,4,6,7,8-HxCDF) sample in the surface that exceeds the PTW-highly toxic concentrations. There 
is no confirmed PTW-NAPL or PTW-NRC within the Project Area. In areas with PTW-highly toxic 
threshold exceedances, the ROD states that “cap design may require the use of activated carbon 
and/or other reactive material, as necessary, to meet RAOs” (EPA 2017a). Additional delineation of 
PTW-highly toxic threshold exceedances will be conducted as part of the surface sediment SMA 
refinement within the Project Area (Section 3.5) and subsurface sediment investigations (Section 6.2). 

5.4 Data Gaps for Remedial Technology Refinement 
As discussed in Section 1.2.3, the Project Area remedial technologies will be refined through 
completion of the PDI sampling. The first phase PDI is robust and intended to attempt to fill data 
gaps required to achieve the Remedial Technology Refinement Objective. If data gaps remain 
following evaluation of the first phase PDI results, additional second phase PDI data collection will be 
performed at focused sampling locations and media where active remediation is required by the 
ROD. The first phase of the PDI sampling will include the collection of subsurface sediment data to 
support delineation of the DOC and associated dredge prisms and performance of capping 
demonstrations throughout the SMAs. Subsurface sediment cores will be collected throughout the 
entire Project Area at less than 150-foot data density. Consistent with the approach used for the 
Gasco Sediments Site Revised Pre-Remedial Design Data Gaps Work Plan (DGWP; Anchor QEA 
2019b), each core will be subsampled to inform both the DOC and capping demonstration 
evaluations. If the DOC is deeper than the maintenance dredging elevation thresholds in FMD areas 
and the navigation channel (Section 5.2), can be designed to chemically and physically isolate the 
underlying contaminated sediments and porewater, and is below elevations that will allow for 
construction of a cap without impacting the aquatic environment or floodway, then capping may be 
(depending on cost-effectiveness and engineering feasibility considerations) considered a viable 
technology to be retained for additional targeted second phase PDI sampling.  

In addition, the first phase of the PDI sampling will inform remedial technology refinement along the 
riverbank. The ROD does not specify a remedial technology for the Project Area riverbank and the 
available riverbank information is limited and insufficient for NW Natural to perform the necessary 
riverbank remedy evaluations described in the TEWP (Anchor QEA 2019a). To fill this data gap, 
angled borings will be advanced from the top of riverbank under the existing riverbank surface, and 
subsurface soil samples will be collected to characterize the wedge of riverbank soil material 
between the toe of slope and the top of the riverbank. Coupled with the erodible riverbank surface 
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soil samples described in Section 6.3, these data will be used to inform the following RD evaluations 
that will support selection of the most appropriate riverbank remedial technology(ies):  

• Estimated vertical and lateral extents of ROD Table 17 contaminants with riverbank 
soils/sediments cleanup levels and ROD Table 21 COC exceedances that will require active 
cleanup  

• Bulk sediment data to support the riverbank capping demonstration 
• Justification for the remediation technologies based on the nature and extent of surface and 

subsurface soil contamination 
• Lateral extent of riverbank that passes the erosion evaluation identified in the ROD 

technology application decision tree (Appendix A) 

Following completion of the first phase PDI and evaluation of the data, NW Natural will submit an 
addendum to the PDIWP that will identify any remaining data gaps and associated second phase PDI 
scope to achieve the Remedial Technology Refinement Objective. The data gaps assessment will be 
premised on the collection of the RD-level data to perform all of the applicable remedial technology 
technical evaluations presented in the TEWP (Anchor QEA 2019a).  

The proposed sampling and analysis methods for the subsurface sediment DOC and bulk sediment 
data collection and the angled riverbank soil borings are described in Sections 6.2 and 6.4, 
respectively. 
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6 First Phase Pre-Design Investigation Sampling and Analysis 
The focus of this robust first phase PDI is to provide data to fill data gaps necessary to achieve the 
SMA Refinement Objective, CSM Refinement Objective, and Remedial Technology Refinement 
Objective. Data gaps sampling objectives and data collection approaches for the first phase PDI are 
discussed in the following subsections. Detailed sampling methodologies are discussed in the 
Revised Final Field Sampling Plan (FSP; Appendix B), analytical methods and QA/QC are presented in 
the Revised Final Quality Assurance Project Plan (QAPP; Appendix C), and the site-specific health and 
safety approach and procedures that will be followed in the event of an accident or emergency are 
discussed in the Revised Final Emergency Response and Health and Safety Plan (ERHASP; 
Appendix D). 

NW Natural proposes to perform the first phase PDI data gaps sampling and analysis as soon as 
practicable upon EPA approval of this PDIWP and its associated FSP (Appendix B), QAPP 
(Appendix C), and ERHASP (Appendix D) in the late summer of 2020. Sediment sampling conducted 
as part of EPA-approved plans under the framework of NW Natural’s AOC does not require 
obtaining other federal, state, or local permits, provided the work is conducted in substantive 
compliance with the requirements of those permits and regulations. During completion of the 
Gasco Sediments Site Project Area PDI, EPA indicated that the PDI activities can proceed with no 
additional permitting and that these activities can occur outside of the generally approved in-water 
work window of July 1 to October 31, provided that standard BMPs are implemented to avoid 
adverse effects to fish and wildlife and the aquatic environment (Sheldrake 2018). NW Natural will 
obtain the necessary access agreements to complete the first phase PDI from both USACE and DSL. 
This section includes a summary of the data gaps sampling and analysis to address the data gaps 
identified in Sections 3.5, 4.4, and 5.4 of this PDIWP. 

Note that the first phase DOC (Section 6.2.1) and capping evaluation results (Section 6.2.2) will be 
used to identify areas where dredging will be the selected remedial technology. The second phase 
PDIWP will then propose the collection of dredge material disposal suitability characterization 
samples in those areas as necessary to complete the Waste Designation Memo identified in Section 
5.6(f) of the SOW (EPA 2020a).  

6.1 Surface Sediment Investigation  
Consistent with the TEWP (Anchor QEA 2019a) and associated discussions with EPA, NW Natural 
used the following lines of evidence to identify proposed surface (0 to 1 foot) sediment grab 
locations to refine the lateral extents of the Project Area SMAs: 

1. Updated RAL-focused COC and PTW-highly toxic threshold natural neighbor exceedance 
contours using the ROD-identified surface sediment dataset supplemented with the additional 
surface sediment data identified in Section 3.2 
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2. Data density within and immediately adjacent to the Project Area SMAs 
3. The age (temporal relevance) of closely located surface sediment grabs collected within the 

Project Area boundary at different times and where there is potential for erosion and/or burial 
of contaminated surface sediment to alter concentrations, particularly at locations where large 
concentration changes have been documented. 

Based on these lines of evidence and the additional SMA refinement discussed in Section 3.3 and 
depicted in Figure 3-1, the following surface sediment grab samples are proposed: 

• Fifty-five three-point composite surface grab samples to refine the current SMA limits within 
the Project Area depicted in Figure 3-2 

Consistent with the methods identified in the Gasco Sediments Cleanup Action Pre-Remedial Design 
Data Gaps Field Sampling Plan and Pre-Remedial Design Data Gaps Quality Assurance Project Plan 
(Appendices A and B, respectively, to the Revised Pre-Remedial Design Data Gaps Work Plan 
[Anchor QEA 2019b]), all surface sediment samples will be collected via a three-point composite from 
0 to 1 foot bml and analyzed for the parameters in Table 5-1 of the FSP (Appendix B), which include 
the RAL focused COCs and PTW “additional contaminants” identified in ROD Table 21. The capping 
demonstration will generate more relevant criteria for design at the Project Area. Additional details 
regarding sampling methods and analyses are included in the QAPP (Appendix C). A data 
replacement approach that may be used to replace existing data with newly collected data based on 
multiple lines of evidence is presented in Appendix E.  

6.2 Subsurface Sediment Investigation 
Consistent with the methods identified in the Gasco Sediments Cleanup Action Pre-Remedial Design 
Data Gaps Field Sampling Plan and Pre-Remedial Design Data Gaps Quality Assurance Project Plan 
(Appendices A and B, respectively, to the Revised Pre-Remedial Design Data Gaps Work Plan 
[Anchor QEA 2019b]) and associated EPA-Approved Field Change Requests, core tubes will be 
advanced to a maximum depth of 20 feet bml or to refusal in intermediate and FMD regions and to 
16 feet bml or to refusal in the shallow region. Core tubes will be advanced using a vibracore 
deployed from a vessel. NW Natural proposes a core recovery acceptability criterion of 75% 
(maximum three attempts at each station to attempt to achieve this criterion) based on the core 
recoveries achieved during previous investigations (Figure 6-1). Each core will be visually logged for 
the presence of PTW-NAPL throughout the full penetration depth, as described in the SOW. Cores 
will be sampled for DOC as described in Section 6.2.1, and for capping demonstration bulk sediment, 
as described in Section 6.2.2.  
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6.2.1 Subsurface Sediment DOC Sampling and Analysis 
NW Natural used the following lines of evidence to assess the surface sediment defined boundaries 
of the Project Area and determine if any additional subsurface sediment cores are recommended to 
refine the Project Area and inform the DOC:  

1. The presence, if any, of subsurface sediment ROD Table 21 RALs and PTW-highly toxic threshold 
exceedances within the Project Area that do not have co-located surface sediment exceedances 
but have the potential for future exposure based on chemical and physical characteristics  

2. Data density throughout the Project Area necessary to proceed with RD 

Consistent with the target surface sediment grab density described in Section 3.5, to support RD, 
NW Natural is collecting sediment cores less than 150 feet apart. NW Natural evaluated the 
subsurface sediment core density of the existing data and determined that the majority of the 
subsurface data exceeds this target sample density. As such, the proposed subsurface sediment 
cores were colocated with the surface samples to provide less than 150foot data density 
throughout the Project Area, while assuming no data replacement for existing subsurface sediment 
data. Some existing cores were not sampled with the necessary depth intervals to characterize DOC 
because they are from composite samples collected over larger depth intervals, rather than discrete 
1-foot intervals. Some existing sample locations where this is the case will be reoccupied in order to 
collect data in 1-foot intervals. 

Based on these lines of evidence, the following subsurface sediment cores are proposed: 

• Fifty-seven sediment cores to confirm or refine the current DOC within the Project Area as 
depicted in Figure 3-2. Fifty-five of these locations are co-located with surface grab samples; 
two locations where there are existing Pre-RD Group surface data do not require surface 
grabs. 

As described in the EPA-approved Gasco Pre-RD DGWP Field Change Request No. 8, cores to 
evaluate DOC will be sampled in 1-foot intervals beginning with two consecutive 1-foot intervals on 
either side of the visually/olfactory identified DOC limit (e.g., sheens, blebs, petroleum odor), with an 
additional two 1-foot intervals below the visually identified DOC limit (for a total of up to four 
consecutive 1-foot intervals beginning 1 foot above the visual DOC). A single archive sample will be 
collected from each of the 1-foot sample intervals. The remainder of the core from the mudline to 
the bottom recovered sample depth will be subsampled in 1-foot intervals and archived pending 
future analysis based on the initial triggered analyses results. If no visual indication of contamination 
is observed throughout the core, up to four consecutive 1-foot intervals starting either (depending 
on the sediment composition and visual appearance) from the bottom of the core and proceeding to 
shallower depths or starting from the 1-foot interval proceeding to deeper depths will be submitted 
for analysis. Core samples will be analyzed for the parameters in Table 5-1 of the FSP (Appendix B), 
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which include the ROD Table 21 COCs with RALs and PTW-highly toxic thresholds. Additional sample 
intervals will be collected from these cores for bulk sediment chemical analyses to support the 
capping demonstrations described in Section 6.2.2. 

6.2.2 Subsurface Bulk Sediment Sampling and Analysis 
The sampling objective for bulk subsurface sediment samples is to measure bulk sediment 
concentrations approximately 4 feet below the pre-cap surface elevation. Bulk subsurface sediment 
samples will be collected from each of the proposed DOC cores identified in Section 6.2.1. Bulk 
sediment samples will be submitted for chemical analyses and used to support evaluation of capping 
viability based on application of the ROD Figure 28 technology application decision tree. If capping is 
shown to be viable in an area, the bulk sediment concentrations will be used to calculate porewater 
concentrations using empirically derived and site-specific or literature-derived equilibrium 
partitioning coefficients. The resulting site-specific porewater concentrations would then be used as 
input parameters for the cap design chemical isolation modeling.  

Site-specific equilibrium partition coefficients are not currently available for the Project Area. If capping 
is shown to be viable in the first phase PDI, the second phase PDI would include the collection of the 
necessary data to calculate site-specific equilibrium partition coefficients consistent with the approach 
identified in the EPA-approved TEWP (Anchor QEA 2019a) and DGWP (Anchor QEA 2019b). Sediment 
concentrations will be measured to approximately 4 feet below the pre-cap elevation to conservatively 
characterize the sediment quality beneath the cap that will be used to simulate contaminant transport 
through the cap over long timescales. Based on Anchor QEA’s experience with explicitly modeling the 
sediment quality beneath caps at numerous sites (in addition to the caps themselves), a depth of 
approximately 1 meter (3 feet) is the thickness of subsurface sediments that usually affects transport 
within caps for the 100-year modeling time frame and the mobility of the chemicals currently and 
anticipated to be identified in the Project Area. Example sites in which cap design modeling explicitly 
simulated processes in the underlying sediment include Onondaga Lake, New York (Parsons and 
Anchor QEA 2012), Detroit Tar Site/Lower Rouge River, Michigan (Anchor QEA 2018), and Former 
Portland Gas Manufacturing Site/Willamette River, Oregon (Anchor QEA 2020b). It is important to note 
that the pre-cap elevation has not been determined in the Project Area, so the PDI sampling includes 
the collection of capping data either throughout the full core recovery depth in the navigation channel 
and intermediate region or 13 feet below mudline in the shallow region. This approach will collect the 
necessary data to perform the cap chemical isolation modeling at any pre-cap elevation identified 
during RD. 

Although the pre-cap surface elevations cannot be determined until data gaps sampling is 
completed and the technical evaluations described in the TEWP (Anchor QEA 2019a) are performed, 
the range of pre-cap surface elevations can be estimated to support data collection throughout the 
Project Area. This will be completed in accordance with ROD requirements regarding the final 
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constructed cap elevations and overdredge allowance/buffer zone specific to each region of the 
Project Area (i.e. navigation channel, FMD areas, intermediate region, or shallow region), as described 
in Sections 1.1 and 5.2. Cores collected from each of these regions of the Project Area will be 
sampled to obtain bulk sediment data for the preliminary capping evaluations as follows: 

• Within the Navigation Channel: As shown in Figure 3-2, NW Natural proposes to collect two 
cores within the navigation channel adjacent to the Project Area. These core will be 
subsampled in successive 2-foot sediment composite intervals starting at -47 feet COP and 
continuing to the full core recovery depth. 

• Outside the Navigation Channel in the FMD Areas and Intermediate Region: As shown in 
Figure 3-2, NW Natural proposes to collect 38 cores throughout the Project Area within the 
intermediate region. Each core will be subsampled in successive 2foot composite sediment 
intervals starting at the existing mudline and continuing to the full core recovery depth. 

• Outside the Navigation Channel in the Shallow Region: As shown in Figure 3-2, 
NW Natural proposes to collect 17 cores throughout the Project Area within the shallow 
region spaced. Based on the ROD requirements listed herein, undetermined pre-cap surface 
elevations, and the limitation to dredge only to 5 feet if PTW is absent or present with a DOC 
greater than 5 feet but can be reliably contained, each core will be subsampled in the 
following successive intervals: 0 to 2 feet, 2 to 5 feet, 5 to 7 feet, 7 to 10 feet, and 10 to 
13 feet. While logging a core, if PTW-NAPL is identified below 13 feet, sampling will continue 
in consecutive 2-foot composite sediment intervals to the bottom penetration depth of the 
core.  

Composite bulk sediment samples from each region of the Project Area (i.e., navigation channel, 
FMD areas, intermediate region, or shallow region) will be submitted for chemical analysis as follows: 

• In core intervals that overlap with the DOC sample intervals, samples will be analyzed for total 
organic carbon (TOC), total solids (TS), and ROD Table 17 COCs with groundwater cleanup 
levels (except for the focused COCs and PTW-highly toxic chemicals to avoid duplicate 
chemical analysis). 

• In core intervals that do not overlap with the DOC objective sample intervals, samples will be 
analyzed for TOC, TS, ROD Table 21 COCs with RALs and PTW-highly toxic thresholds, and all 
of the ROD Table 17 COCs with groundwater cleanup levels. 

• Geotechnical index parameter testing (selected locations only to be determined in the field 
based on the encountered subsurface lithology, approximately 20%) will include moisture 
content, specific gravity, grain size, and Atterberg Limits. 

• Volatile organic compounds (VOCs) have a 14-day analytical hold time, so each composite 
sediment interval within each core will immediately be analyzed for the VOCs in ROD Table 17 
with groundwater cleanup levels. The VOC samples will be collected expeditiously using a 
Tbar sampler and placed into pre-labeled and pre-preserved volatile organic analysis vials 
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(for VOCs) within the composite interval prior to homogenizing the sample. After the VOC 
sample is collected, each composite interval will be homogenized and subsampled for the 
remaining parameters.  

• A single archive sample will be collected from each core interval that does not overlap with 
the DOC objective sample intervals. 

6.3 Proposed Riverbank Surface Soil Samples 
The 13 surface soil samples locations (riverbank soil samples for erodibility testing) shown in 
Figure 3-2 are proposed based on approximately 150-foot horizontal spacing across the Project Area 
uplands immediately adjacent to the river. Each surface grab sample will be collected as a three-
point composite sample from 0 to 1 foot below ground surface, as described in the FSP (Appendix B). 
For VOCs, a single discrete sample will be collected from the surface grab location that looks to be 
most visually contaminated, as described in Section 6.4. For all other analytes, the three grab samples 
will be homogenized and analyzed for TOC, TS, compounds listed in Table 17 of the ROD with a 
groundwater or riverbank soil cleanup level, and ROD Table 21 COCs with RALs and PTW-highly toxic 
thresholds. Geotechnical index parameters will be analyzed at selected locations (selected locations 
only to be determined in the field based on the encountered subsurface lithology, approximately 
20%) and include moisture content, specific gravity, grain size, and Atterberg Limits. Surface soil grab 
samples will be collected using standard decontaminated surface soil sampling tools as described in 
the FSP (Appendix B). Additionally, a single archive sample will be collected from each composite 
surface soil riverbank sample. 

6.4 Proposed Riverbank Angled Borings  
Multiple sample collection methodologies were considered for collecting soil samples along the 
heavily armored riverbanks adjacent to the Project Area. Advancing angled borings from the top of 
the riverbank was determined to be the safest and most practical sample collection methodology 
and has been previously approved by EPA in the Revised Pre-Remedial Design Data Gaps Work Plan 
(Anchor QEA 2019b). The resulting soil data will represent concentrations underlying the erosional 
surface sediment samples described in Section 6.3.  

The 13 boring locations in the Project Area are shown in Figure 3-2 and proposed based on a 
150-foot horizontal spacing along the Project Area uplands immediately adjacent to the river and 
Project Area. Each boring will be advanced at an angle toward the river from the top of the riverbank 
to access subsurface riverbank soils that are inaccessible directly from the surface due to heavy 
armoring, dense vegetation in some areas, and a steep slope. The proposed bottom depth of each 
boring will be at least as deep as the mudline elevation of the closest downgradient existing or 
proposed sediment core location shown in Figure 3-2. Cross sections for each of the angled boring 
locations depicted in Figure 3-2 are shown in Figures 6-2 and 6-3. It should be noted that there are 
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some areas where nearshore bathymetry data is missing; this missing data is shown as discontinuous 
riverbank profiles in Cross Sections 2-2’ and 3-3’. The target locations may need to be adjusted 
based on contractor access. The drill rig will be set up so the core barrel enters the ground at an 
angle approximating the angle of the riverbank slope, but it will be no less than 45 degrees and no 
more than 90 degrees. This angle will be confirmed in the field using an inclinometer.  

Continuous soil samples will be obtained and sampled from 0 to 10 feet, 10 to 20 feet, and 20 feet to 
the elevation of the nearest offshore sediment core location. To account for the angled boring, the 
target bottom depth interval will be calculated as the vertical distance from the ground surface if the 
core barrel was oriented perpendicular to the ground surface. The entire recovered depth of 
riverbank soils will be logged and visually assessed for the presence of PTW-NAPL, as described in 
the SOW.  

For VOCs, a single discrete sample will be collected from the portion of each of the three vertical 
sample intervals based on vertical equivalence (i.e., the actual sample interval length will be longer 
than the vertical sample interval shown in Table B3-3 in the FSP [Appendix B] and is dependent on 
the angle of the boring and will have to be calculated in the field prior to sample collection). If 
sediment characteristics within the sample interval visually appear to be homogenous or 
heterogeneous but do not appear to contain visual impacts, the sample will be taken from the 
midpoint of the interval. However, if there is visual heterogeneity in sediment characteristics, the 
sample will be collected from the most visually impacted sediment within the sample interval. The 
“most visually impacted” sediment in the context of sampling is defined as sediment containing what 
appears to be the most mobile NAPL or tar based on field observations, if such sediment is apparent 
within the sample interval.  

For all other analytes, a single composite, homogenized sample will be collected across each of the 
target depth intervals (i.e., 0 to 10 feet, 10 to 20 feet, 20 feet to mudline elevation of the closest 
downgradient sediment core location). This will result in three intervals per location, except where 
the elevation of the closest downgradient sediment sampling location is shallower than the 20-foot 
interval. Additionally, a single archive sample will be collected from each riverbank angled boring 
subsampled composite depths (i.e., 0 to 10 feet, 10 to 20 feet, 20 feet to mudline elevation of the 
closest downgradient sediment core location). 

Locations and descriptions of PTW-NAPL will be recorded, if observed, throughout the entire length 
of the core. Each of the composited depth intervals will be analyzed for TOC, TS, compounds listed in 
Table 17 of the ROD with a groundwater or riverbank soil cleanup level, and ROD Table 21 COCs with 
RALs and PTW-highly toxic thresholds. Geotechnical index parameters will be analyzed at selected 
locations (selected locations only to be determined in the field based on the encountered subsurface 
lithology, approximately 20%) and include moisture content, specific gravity, grain size, and 
Atterberg Limits.  
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Soil borings will be abandoned using the approach approved at the upland Gasco property by DEQ 
and the Oregon Water Resources Department (Bayuk 2009).  
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7 Reporting 
Following completion of the first phase of the PDI discussed in this PDIWP and receipt of the final 
validated data, NW Natural will complete the evaluations described herein for the SMA Refinement 
Objective, CSM Refinement Objective, and Remedial Technology Refinement Objective. Based on the 
first phase PDI findings, NW Natural will then perform a detailed assessment of the data needs and 
objectives and field sampling methodologies necessary to fill any remaining second phase data gaps 
to achieve these objectives and complete the RD technical evaluations described in the TEWP 
(Anchor QEA 2019a). The assessment results will be summarized and submitted to EPA for approval 
in a subsequent PDIWP amendment. Prior to submittal of the PDIWP amendment, NW Natural will 
present to EPA the findings of the first phase PDI results and the proposed scope of work for the 
PDIWP addendum, and then it will incorporate feedback received from EPA.  

Following the completion of the second phase of the PDI, NW Natural will submit for EPA review and 
approval the draft Pre-Design Investigation Evaluation Report within 60 days of receipt of final 
validated data. In accordance with the SOW (EPA 2020a) requirements, the Pre-Design Investigation 
Evaluation Report will include the following contents:  

• Summary of the investigations performed 
• Summary of the investigation results 
• Summary of validated data (i.e., tables and graphics) 
• Data validation reports and laboratory data reports 
• Narrative interpretation of data and results 
• Results of statistical and modeling analyses, if applicable 
• Photographs documenting the work conducted 
• Conclusions and recommendations on whether the data are sufficient to complete the BODR 

The Pre-Design Investigation Evaluation Report will be used to complete the RD technical evaluations 
described in the TEWP (Anchor QEA 2019a) and to develop the BODR. Unless otherwise approved by 
the EPA, the BODR will be submitted to EPA for review and approval within 90 days after EPA’s 
approval of the final Pre-Design Investigation Evaluation Report. 
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code 2010 Data Gaps B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB
sys_loc_code DGS-03SC_2010 LW2-C527 LW2-C528 LW2-C529

sys_sample_code DGS-03-0001-101005 LW2-C527-A LW2-C528-A LW2-C529-A
sample_date 10/5/2010 10/26/2005 10/26/2005 10/27/2005

depth_interval 0–1 ft 0–30 cm 0–30 cm 0–30 cm
sample_type_code N N N N

lab_matrix_code SE SE SE SE
x_coord 7623187.59 7623022 7622856 7622740
y_coord 706214.2654 706136 706193 706341

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Total 
Samples

PTW-Highly 
Toxic Threshold 

Exceedances

PTW-Highly Toxic 
Threshold 

Exceedances 
(percent)

RAL 
Exceedances

RAL 
Exceedances 

(percent)
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 60 0 0% 0 0% 810 490 110 42
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 60 0 0% 0 0% 28000 T 5200 T 1100 T 440 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 60 0 0% 16 27% 200000 T 41000 T 9000 T 3300 T
Volatile Organics (µg/kg)
Chlorobenzene 320 18 0 0% 0 0% -- 0.17 U 0.17 U 0.16 U
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 55 0 0% 7 13% 49 JT 230 JNT 19 JT 14 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 14 0 0% 0 0% -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 14 0 0% 2 14% -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 14 0 0% 0 0% -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 14 0 0% 0 0% -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 14 1 7% 0 0% -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 49 0 0% 5 10% 33 UT 140 UT 49 T 11 UT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 13 0 0% 1 8% -- -- -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SG B01-01-48B_SG B01-01-48B_SG B01-01-48B_SG B01-01-48B_SG B01-01-48B_SG
sys_loc_code LW2-C530 LW2-C531 LW2-G237 LW2-G240 LW2-G241 LW2-G242 LW2-G245 LW2-G246

sys_sample_code LW2-C530-A LW2-C531-A LW2-G237 LW2-G240 LW2-G241 LW2-G242 LW2-G245 LW2-G246
sample_date 10/27/2005 10/28/2005 8/17/2004 8/12/2004 8/18/2004 8/12/2004 8/12/2004 8/12/2004

depth_interval 0–30 cm 0–30 cm 0–29 cm 0–28 cm 0–24 cm 0–27 cm 0–28 cm 0–29 cm
sample_type_code N N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE SE
x_coord 7622683 7622585 7622028.61 7622011.53 7621962.13 7622059.52 7622162.02 7622317.85
y_coord 706499 706621 707304.51 707182.8 707095.42 707051.96 706993.16 706932.86

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 180 300 68 67 45 49 90 44
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 2000 T 4100 T 1200 T 1200 T 510 T 1200 T 1200 T 610 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 15000 T 32000 T 7500 T 7600 T 3200 T 7900 T 8300 T 3700 T
Volatile Organics (µg/kg)
Chlorobenzene 320 0.14 U 0.13 U -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 25 JT 29 JT 39 JT 67.9 JT 26 JT 343 JT 33.1 JT 13 JNT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- 0.000082 U --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- 0.000137 U --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- 0.00069 U --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- 0.00038 J --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- 0.001844 --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 17 UT 72 JT 25 JT 3.8 UJT 110 JT 3.5 UJT 24 JT 4.4 UJT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- -- -- -- 13 JT -- -- --

Revised Final Pre-Design Investigation Work Plan
US Moorings Project Area

Page 2 of 11
September 2020



Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code B01-01-48B_SG B01-01-51B_BSE B01-01-68B_SG B01-01-68B_SG B01-01-68B_SG Colocated1 SMA Sediment Cores SMA Sediment Grabs
sys_loc_code LW2-G251 LW2-GBT014 LW3-G653 LW3-G654 LW3-G656 LWG0106R001SDS015C00 SC-S098 S094

sys_sample_code LW2-G251-1 LW2-GBT014 LW3-G653 LW3-G654 LW3-G656 LWG0106R001SDS015C00 PDI-SC-S098-0TO1.3 PDI-SG-S094
sample_date 8/12/2004 12/19/2005 11/15/2007 11/15/2007 11/16/2007 10/23/2002 8/9/2018 5/10/2018

depth_interval 0–29 cm 0–10 cm 0–30 cm 0–30 cm 0–30 cm 0–15 cm 0–1 ft 0–30 cm
sample_type_code N N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE SE
x_coord 7622757.31 7622654.647 7622380 7622610 7622700 7622613.639 7622617.81 7622124.407
y_coord 706574.63 706669.955 706674 706666 706372 706169.2983 706786.03 707243.6266

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 170 340 61 460 110 96 700 170
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 2900 T 4300 T 500 T 6700 T 950 T 2700 JT 12000 T 910 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 22000 T 31000 T 3600 T 58000 T 7000 T 17000 JT 100000 T 7400 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- 0.16 U -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 270 JT 37.2 JT 28 JNT 170 T 14 JT 21 JT 18 JT 19 T
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- 0.000028 U -- -- -- -- 0.0002 JN 0.00048 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- 0.000096 J -- -- -- -- 0.00058 J 0.00058 JN
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- 0.001247 -- -- -- -- 0.0061 0.0098
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- 0.000464 J -- -- -- -- 0.0024 J 0.0038 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- 0.001342 J -- -- -- -- 0.0082 0.017
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 19 JT 23 UT 21 JNT 150 T 68 JT 39 JT 3.6 UT --
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- 16 JT -- -- -- -- -- 19 JNT
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code SMA Sediment Grabs SMA Sediment Grabs SMA Sediment Grabs SMA Sediment Grabs SMA Sediment Grabs Stratified Random Samples (SRS)
sys_loc_code S096 S098 S101 S102 S103 B165

sys_sample_code PDI-SG-S096 PDI-SG-S098 PDI-SG-S101 PDI-SG-S102 PDI-SG-S103 PDI-SG-B165-BL1
sample_date 5/12/2018 5/12/2018 5/10/2018 5/30/2018 5/13/2018 4/13/2018

depth_interval 0–30 cm 0–28 cm 0–30 cm 0–27 cm 0–30 cm 0–30 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7622448.713 7622657.707 7622807.37 7622986.01 7623055.74 7622006.71
y_coord 706908.1801 706765.0764 706533.5367 706318.0535 706370.5233 707106.1434

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 24 170 61 52 90 T 20
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 280 T 2800 T 690 T 1200 T 1200 T 280 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 1900 JT 19000 JT 5100 T 10000 T 8600 JT 2000 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 8.4 JT 12 JT 17 JT 12 T 17 JT 6.9 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 0.00022 U 0.00019 U 0.00036 J 0.00054 JN 0.00013 UT 0.00034 JN
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 0.00056 JN 0.00031 JN 0.00042 J 0.00082 J 0.00055 JT 0.001 J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 0.01 0.0059 0.0078 0.0054 0.007 T 0.0044
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 0.0057 J 0.0036 J 0.007 0.0021 J 0.0027 JT 0.0018 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 0.015 0.014 0.034 0.011 0.013 T 0.0056 J
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 -- -- -- -- -- --
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 5.8 JNT 7.0 JNT 8.4 JNT 9.5 JNT 9.6 JNT 6.6 JNT
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code Stratified Random Samples (SRS) Stratified Random Samples (SRS) Stratified Random Samples (SRS) Stratified Random Samples (SRS) WLCMFH00
sys_loc_code B166 B170 B172 B174 WLCMFH00SD04

sys_sample_code PDI-SG-B166-BL1 PDI-SG-B170-BL1 PDI-SG-B172-BL1 PDI-SG-B174-BL1 WLCMFH00SD04SD04S
sample_date 4/13/2018 4/14/2018 7/20/2018 7/20/2018 8/8/2000

depth_interval 0–30 cm 0–30 cm 0–30 cm 0–29 cm 0–20 cm
sample_type_code N N N N N

lab_matrix_code SE SE SE SE SE
x_coord 7622225.153 7622552.636 7622699.384 7622923.537 7622175
y_coord 706977.3566 706690.9865 706396.8166 706130.6099 707118.8125

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 36 310 47 250 140 J
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 580 T 4400 T 230 JT 1000 JT 2700 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 4300 T 56000 T 2100 JT 10000 JT 24000 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 12 T 300 JT 9.4 JT 17 JT --
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 0.00026 JN 0.00059 JN 0.0003 JN 0.00036 JN --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 0.00025 U 0.0011 U 0.0006 JN 0.00063 J --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 0.0039 0.049 0.0052 0.0059 --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 0.0016 J 0.035 0.0015 J 0.0025 J --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 0.01 0.16 0.0057 J 0.011 --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 -- -- -- -- 52 T
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 11 JNT 120 JNT 8.3 JNT 11 JNT --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code WLCMFH00 WLCMFH00 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMFH00SD05 WLCMFH00SD06 WLCMRD08SDBH10SS WLCMRD08SDBH11SS WLCMRD08SDBH12SS WLCMRD08SDBH13SS

sys_sample_code WLCMFH00SD05SD05S WLCMFH00SD06SD06S WLCMRD08BH10-1 WLCMRD08BH11-1 WLCMRD08BH12-1 WLCMRD08BH13-1
sample_date 8/8/2000 8/8/2000 4/17/2008 4/18/2008 4/18/2008 4/18/2008

depth_interval 0–20 cm 0–20 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7622089.5 7622339.5 7622428.872 7622423.851 7622424.152 7622382.585
y_coord 707083.5 706934.1875 706319.171 706414.148 706516.272 706586.741

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 300 J 19 J 25 24 24 35
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 9000 JT 180 JT 1300 T 270 T 380 T 440 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 98000 JT 1600 JT 7900 T 1900 T 2500 T 2900 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 -- -- 10 JT 8.0 JT 6.2 JT 8.0 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 77 T 43 JT 28 T 18 JT 21 T 19 JT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- -- -- -- -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDBH14SS WLCMRD08SDBH15SS WLCMRD08SDBH16SS WLCMRD08SDBH4SS WLCMRD08SDBH5SS WLCMRD08SDBH6SS WLCMRD08SDBH7SS

sys_sample_code WLCMRD08BH14-1 WLCMRD08BH15-1 WLCMRD08BH16-1 WLCMRD08BH4-1 WLCMRD08BH5-1 WLCMRD08BH6-1 WLCMRD08BH7-1
sample_date 4/18/2008 4/18/2008 4/18/2008 4/18/2008 4/17/2008 4/17/2008 4/17/2008

depth_interval 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm
sample_type_code N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE
x_coord 7622284.715 7622250.009 7622152.855 7622895.194 7622826.296 7622773.469 7622663.315
y_coord 706658.789 706699.885 706797.447 706141.963 706151.188 706185.496 706184.935

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 38 34 53 140 89 90 38
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 500 T 390 T 250 T 3100 T 1300 T 1200 T 450 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 3400 T 2600 T 2200 T 37000 T 10000 T 9400 T 3200 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- 11 U 11 U 9.5 U 14 U
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 230 JT 8.2 JT 14 JT 25 JT 14 JT 20 JT 12 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 19 JT 23 T 22 JT 24 T 31 JT 24 T 24 JT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- -- -- -- -- -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDBH8SS WLCMRD08SDBH9SS WLCMRD08SDDA17SS WLCMRD08SDDA18SS WLCMRD08SDDA19SS WLCMRD08SDDC25SS WLCMRD08SDOF28SS

sys_sample_code WLCMRD08BH8-1 WLCMRD08BH9-1 WLCMRD08DA17-1 WLCMRD08DA18-1 WLCMRD08DA19-1 WLCMRD08DC25-1 WLCMRD08OF28-1
sample_date 4/17/2008 4/17/2008 4/17/2008 4/18/2008 4/18/2008 4/17/2008 4/18/2008

depth_interval 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm
sample_type_code N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE
x_coord 7622594.009 7622505.556 7623191.559 7623002.671 7622849.819 7622995.22 7622476.064
y_coord 706179.582 706222.184 706206.616 706321.332 706442.335 706055.268 706357.971

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 33 50 1000 310 270 1700 25 J
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 590 T 2500 T 17000 T 2400 T 5200 T 52000 T 320 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 4000 T 17000 T 150000 T 34000 T 37000 T 460000 T 2100 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 12 U 9.0 U 12 U -- -- 7.2 U --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 7.8 JT 17 JT 37 JT 44 JT 13 JT 500 T 5.5 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 28 JT 34 JT 22 T 78 JT 26 JT 63 UT 20 JT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- -- -- -- -- -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRI02 WLCMRI02 WR-WSI98
sys_loc_code WLCMRD08SDUD1SS WLCMRD08SDUD26SS WLCMRD08SDUD27SS WLCMRD08SDUD2SS WLCMRI02CS004 WLCMRI02CS005 WR-WSI98SD057

sys_sample_code WLCMRD08UD1-1 WLCMRD08UD26-1 WLCMRD08UD27-1 WLCMRD08UD2-1 WLCMRI02CS004CS004 WLCMRI02CS005CS005 WR-WSI98SD0570
sample_date 4/15/2008 4/13/2008 4/14/2008 4/15/2008 9/10/2002 9/11/2002 9/20/1997

depth_interval 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–30.48 cm 0–10 cm
sample_type_code N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE
x_coord 7623100.35 7623058.678 7623149.997 7623031.459 7622608.845 7622427.625 7622210.5
y_coord 706150.808 706217.631 706185.894 706068.843 706484.633 706786.594 706859.125

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 230 48 740 460 36 T 25 62
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 26000 T 4600 T 28000 T 9200 T 610 T 470 T 320 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 180000 T 28000 T 210000 JT 75000 T 5400 T 4000 JT 3100 T
Volatile Organics (µg/kg)
Chlorobenzene 320 12 U 13 U 28 U 11 U -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 84 JT 20 JNT 120 JT 24 JT 15 JT 12 JT 18 T
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 34 UT 21 UT 23 UT 25 UT 39 UT 39 UT 38 UT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- -- -- -- -- -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Analytes

task_code WR-WSI98 WR-WSI98
sys_loc_code WR-WSI98SD059 WR-WSI98SD061

sys_sample_code WR-WSI98SD0590 WR-WSI98SD0610
sample_date 9/20/1997 9/21/1997

depth_interval 0–10 cm 0–10 cm
sample_type_code N N

lab_matrix_code SE SE
x_coord 7622474.5 7623007.5
y_coord 706578.1875 706153.875

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 54 40
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 170 T 480 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 1800 T 4300 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 -- --
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 38 UJT 38 UJT
PCB Congeners (µg/kg)
PH-ROD Total PCB Congener 75 200 -- --
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Table 3-1
Summary of Existing Surface Sediment Data

Notes:

Detected concentration is greater than the ROD Table 21 site-wide RALs.

Detected concentration is greater than the Portland Harbor ROD Table 21 PTW-highly toxic thresholds.

Bold: Detected result
J: Estimated value
U: Compound analyzed, but not detected above detection limit
N: presumptive evidence of a compound
T: calculated value
--: not analyzed
µg/kg: microgram per kilogram
BaPEq: benzo(a)pyrene equivalent
cm: centimeter
cPAH: carcinogenic polycyclic aromatic hydrocarbon
EPA: U.S. Environmental Protection Agency
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
PTW: principal threat waste
RAL: remedial action level
ROD: Record of Decision
SMA: sediment management area
TEQ: toxic equivalence quotient
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Table 3-2
Summary of Existing Subsurface Sediment Data

Analytes

task_code 2010 Data Gaps 2010 Data Gaps 2010 Data Gaps
sys_loc_code DGS-03SC_2010 DGS-03SC_2010 DGS-03SC_2010

sys_sample_code DGS-03-0104-101005 DGS-03-0408-101005 DGS-03-0812-101005
sample_date 10/5/2010 10/5/2010 10/5/2010

depth_interval 1–4 ft 4–8 ft 8–12 ft
sample_type_code N N N

lab_matrix_code SE SE SE
x_coord 7623187.59 7623187.59 7623187.59
y_coord 706214.2654 706214.2654 706214.2654

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Total 
Samples

PTW-Highly 
Toxic Threshold 

Exceedances

PTW-Highly Toxic 
Threshold 

Exceedances 
(percent)

RAL 
Exceedances

RAL 
Exceedances 

(percent)
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 83 0 0% 0 0% 890 970 T 62 U
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 84 0 0% 0 0% 20000 T 14000 T 160 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 84 0 0% 42 50% 180000 T 190000 T 1700 T
Volatile Organics (µg/kg)
Chlorobenzene 320 27 0 0% 0 0% -- -- --
Naphthalene 140000 1 0 0% 0 0% -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 81 0 0% 15 19% 74 T 360 JT 3.2 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 18 0 0% 4 22% -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 18 0 0% 5 28% -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 18 0 0% 0 0% -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 18 0 0% 0 0% -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 18 4 22% 0 0% -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 83 11 13% 14 17% 200 T 31 UT 32 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code 2010 Data Gaps B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC B01-01-48B_SC
sys_loc_code DGS-03SC_2010 LW2-C240 LW2-C240 LW2-C240 LW2-C245 LW2-C245 LW2-C245 LW2-C245 LW2-C245

sys_sample_code DGS-03-1215.3-101005 LW2-C240-B LW2-C240-D LW2-C240-E LW2-C245-B LW2-C245-C LW2-C245-D LW2-C245-E LW2-C245-F
sample_date 10/5/2010 9/21/2004 9/21/2004 9/21/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004

depth_interval 12–15.3 ft 30–79 cm 113–230 cm 230–312 cm 30–110 cm 110–173 cm 173–202 cm 202–330 cm 330–458 cm
sample_type_code N N N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE SE SE
x_coord 7623187.59 7622011.72 7622011.72 7622011.72 7622221.02 7622221.02 7622221.02 7622221.02 7622221.02
y_coord 706214.2654 707189.48 707189.48 707189.48 706996.36 706996.36 706996.36 706996.36 706996.36

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 65 U 140 1800 1500 420 65 140 34 2.8 U
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 65 UT 1500 T 12000 T 7300 T 7500 T 280 T 670 T 210 T 0.36 UT
PH-ROD Total PAH (U = 1/2 max limit) 30000 65 UT 12000 T 160000 T 67000 T 77000 T 2700 T 6800 T 2000 T 4.7 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 3.3 UT 69.7 JT 29 JNT 8.62 JT 1.27 JNT 180 JNT 1.27 JNT 0.44 JNT --
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- 0.00056 0.000012 U 0.000014 U 0.0000080 U --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- 0.00044 J 0.000011 U 0.000016 U 0.000010 U --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- 0.013535 0.000059 U 0.000097 U 0.0000080 U --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- 0.006598 0.000020 U 0.000024 J 0.000010 U --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- 0.029497 0.000010 U 0.00005 J 0.0000090 U --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 33 UT 76.5 JT 104 JT 3.3 UJT 99 JT 2.64 UT 3.09 UT 2.71 UT --
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB
sys_loc_code LW2-C527 LW2-C527 LW2-C527 LW2-C527 LW2-C528 LW2-C528 LW2-C528 LW2-C528 LW2-C529

sys_sample_code LW2-C527-B LW2-C527-C LW2-C527-D LW2-C527-E LW2-C528-B LW2-C528-C LW2-C528-D LW2-C528-F LW2-C529-B
sample_date 10/26/2005 10/26/2005 10/26/2005 10/26/2005 10/26/2005 10/26/2005 10/26/2005 10/26/2005 10/27/2005

depth_interval 30–152 cm 152–250 cm 250–352 cm 352–482 cm 30–152 cm 152–274 cm 274–386 cm 451–491 cm 30–152 cm
sample_type_code N N N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE SE SE
x_coord 7623022 7623022 7623022 7623022 7622856 7622856 7622856 7622856 7622740
y_coord 706136 706136 706136 706136 706193 706193 706193 706193 706341

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 98 180 -- -- 75 190 880 12 65
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 1400 T 2800 T -- 5100 T 1500 T 3000 T 4700 T 56 T 580 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 11000 T 24000 T -- 120000 T 13000 T 31000 T 72000 T 780 T 4800 T
Volatile Organics (µg/kg)
Chlorobenzene 320 0.2 J 0.13 U -- 0.85 J 0.14 U 0.14 U -- 0.094 U 0.14 U
Naphthalene 140000 -- -- -- 40000 -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 37 JT 47 T 720 JNT 1100 JNT 32 JNT 140 JT 910 JNT 9.7 JNT 22 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 70 JT 160 T -- 360 T 63 JT 300 T 220 T 4.0 UT 46 T
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB B01-01-48B_SCB
sys_loc_code LW2-C529 LW2-C529 LW2-C530 LW2-C530 LW2-C530 LW2-C531 LW2-C531 LW2-C531 LW2-C531

sys_sample_code LW2-C529-C LW2-C529-E LW2-C530-B LW2-C530-C LW2-C530-E LW2-C531-B LW2-C531-C LW2-C531-D LW2-C531-E
sample_date 10/27/2005 10/27/2005 10/27/2005 10/27/2005 10/27/2005 10/28/2005 10/28/2005 10/26/2005 10/28/2005

depth_interval 152–274 cm 431–541 cm 30–152 cm 152–274 cm 410–544 cm 30–152 cm 152–274 cm 274–371 cm 371–516 cm
sample_type_code N N N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE SE SE
x_coord 7622740 7622740 7622683 7622683 7622683 7622585 7622585 7622585 7622585
y_coord 706341 706341 706499 706499 706499 706621 706621 706621 706621

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 170 430 390 190 820 500 620 1800 8.8
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 2100 T 2500 T 10000 T 760 T 2300 T 5000 T 3800 T 17000 T 79 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 22000 T 41000 T 88000 T 9300 T 31000 T 52000 T 52000 T 260000 T 650 T
Volatile Organics (µg/kg)
Chlorobenzene 320 0.17 J 0.14 J 0.13 U 0.22 J 0.12 U 0.13 U 0.31 J -- 0.11 U
Naphthalene 140000 -- -- -- -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 57 JNT 350 JT 38 JT 99 JNT 300 JNT 81 JNT 800 JT 100 JT 0.31 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 300 JT 88 JT 210 JT 210 JT 46 UT 390 JT 350 JT 64 T 1.7 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

Analytes

task_code SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores
sys_loc_code SC-S095 SC-S095 SC-S095 SC-S098 SC-S098 SC-S098 SC-S098

sys_sample_code PDI-SC-S095-0TO2 PDI-SC-S095-2TO4 PDI-SC-S095-4TO6 PDI-SC-S098-1.3TO3.3 PDI-SC-S098-3.3TO5.3 PDI-SC-S098-5.3TO7.2 PDI-SC-S098-7.2TO8.2
sample_date 7/24/2018 7/24/2018 7/24/2018 8/9/2018 8/9/2018 8/9/2018 8/9/2018

depth_interval 0–2 ft 2–4 ft 4–6 ft 1–3 ft 3–5 ft 5–7 ft 7–8 ft
sample_type_code N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE
x_coord 7622015.52 7622015.52 7622015.52 7622617.81 7622617.81 7622617.81 7622617.81
y_coord 707153.75 707153.75 707153.75 706786.03 706786.03 706786.03 706786.03

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 5900 T 8200 3900 150 2.5 T 1.3 U 1.3 U
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 42000 JT 33000 T 21000 JT 4100 T 3.5 T 1.3 UT 1.3 UT
PH-ROD Total PAH (U = 1/2 max limit) 30000 600000 JT 470000 T 240000 JT 38000 T 380 T 25 JT 47 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 430 JT 1.54 JT 0.228 JT 4.5 JT 0.096 UJT 0.32 JNT 0.140 UJT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 0.00060 JT 0.00031 JN 0.0002 JN 0.00016 JN 0.000021 UT 0.000016 U 0.000016 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 0.0008 JT 0.0012 J 0.00051 J 0.00024 J 0.000026 UT 0.000038 JN 0.000021 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 0.05 JT 0.0023 UJ 0.00041 JN 0.01 0.000012 UT 0.000030 U 0.000026 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 0.027 T 0.0032 J 0.00075 J 0.0063 0.000019 UT 0.000019 U 0.000015 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 0.066 T 0.0065 0.0012 J 0.038 0.000039 UT 0.000025 U 0.000022 U
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 46 JT 32 JT 3.3 UT 2.4 UT 2.6 UT 2.7 UT 2.7 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

Analytes

task_code SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores SMA Sediment Cores
sys_loc_code SC-S103 SC-S103 SC-S103 SC-S103 SC-S103 SC-S103 SC-S103

sys_sample_code PDI-SC-S103-0TO2 PDI-SC-S103-10.7TO13.4 PDI-SC-S103-2TO4 PDI-SC-S103-4TO6 PDI-SC-S103-6TO8 PDI-SC-S103-8TO9.7 PDI-SC-S103-9.7TO10.7
sample_date 8/9/2018 8/9/2018 8/9/2018 8/9/2018 8/9/2018 8/9/2018 8/9/2018

depth_interval 0–2 ft 10–13 ft 2–4 ft 4–6 ft 6–8 ft 8–9 ft 9–10 ft
sample_type_code N N N N N N N

lab_matrix_code SE SE SE SE SE SE SE
x_coord 7623077.61 7623077.61 7623077.61 7623077.61 7623077.61 7623077.61 7623077.61
y_coord 706369.65 706369.65 706369.65 706369.65 706369.65 706369.65 706369.65

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 1100 2.3 1000 620 1200 410 7.5 J
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 5300 T 11 T 13000 T 7000 JT 9100 T 14000 T 98 JT
PH-ROD Total PAH (U = 1/2 max limit) 30000 50000 T 130 T 120000 T 56000 JT 85000 T 110000 T 920 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 48 JT 0.286 JT 44 JT 49.5 JT 61.1 JT 14 JNT 0.38 JNT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 0.00081 J 0.000027 U 0.00068 J 0.0013 0.00083 J 0.00015 JN 0.000048 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 0.0011 J 0.000026 JN 0.0012 J 0.00099 JN 0.0014 J 0.00021 J 0.000068 J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 0.016 0.000045 J+ 0.041 0.039 0.025 0.0064 0.00027 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 0.0063 0.000034 J 0.023 0.019 0.0093 0.0029 J 0.00014 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 0.032 0.00014 J 0.08 0.069 0.041 0.013 0.00059 J
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 24 T 2.6 UT 3.7 UT 3.8 UT 18 JT 13 JT 2.7 UJT
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMFH00 WLCMFH00 WLCMFH00 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMFH00SD04 WLCMFH00SD05 WLCMFH00SD06 WLCMRD08SDDA17SB WLCMRD08SDDA17SB WLCMRD08SDDA17SB

sys_sample_code WLCMFH00SD04SD04D WLCMFH00SD05SD05D WLCMFH00SD06SD06D WLCMRD08DA17-2 WLCMRD08DA17-3 WLCMRD08DA17-4
sample_date 8/8/2000 8/8/2000 8/8/2000 4/20/2008 4/20/2008 4/20/2008

depth_interval 30–54 cm 30–54 cm 30–66 cm 30.48–213 cm 213–274.32 cm 274.32–365.76 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7622175 7622089.5 7622339.5 7623194.22 7623194.22 7623194.22
y_coord 707118.8125 707083.5 706934.1875 706210.189 706210.189 706210.189

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 99 J 1200 10 J 5000 9.6 12
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 2100 T 39000 T 280 JT 26000 T 61 T 22 JT
PH-ROD Total PAH (U = 1/2 max limit) 30000 20000 JT 580000 JT 1900 JT 310000 T 740 JT 320 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 -- -- -- 58 JT 1.1 JT 0.2 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 53 T 160 T 20 UT 20 UT 5.0 UT 5.0 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDDA18SB WLCMRD08SDDA18SB WLCMRD08SDDA18SB WLCMRD08SDDA19SB WLCMRD08SDDA19SB WLCMRD08SDDA19SB

sys_sample_code WLCMRD08DA18-2 WLCMRD08DA18-3 WLCMRD08DA18-4 WLCMRD08DA19-2 WLCMRD08DA19-3 WLCMRD08DA19-4
sample_date 4/20/2008 4/20/2008 4/20/2008 4/19/2008 4/19/2008 4/19/2008

depth_interval 30.48–335.28 cm 335.28–396.24 cm 396.24–487.68 cm 30.48–274.32 cm 274.32–335.28 cm 335.28–426.72 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7623005.23 7623005.23 7623005.23 7622842.243 7622842.243 7622842.243
y_coord 706321.26 706321.26 706321.26 706446.195 706446.195 706446.195

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 1400 1.9 J 0.61 J 1100 1800 200
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 6700 T 15 JT 2.0 JT 9200 T 20000 T 1900 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 94000 T 230 JT 57 JT 98000 T 220000 T 18000 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 250 T 0.60 JT 0.2 UT 340 T 390 T 0.25 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 88 JT 5.0 UT 5.0 UT 180 T 960 UT 4.9 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDDB20SB WLCMRD08SDDB20SB WLCMRD08SDDB21SB WLCMRD08SDDB21SB WLCMRD08SDDB22SB WLCMRD08SDDB22SB

sys_sample_code WLCMRD08DB20-3 WLCMRD08DB20-4 WLCMRD08DB21-3 WLCMRD08DB21-4 WLCMRD08DB22-3 WLCMRD08DB22-4
sample_date 4/19/2008 4/19/2008 4/19/2008 4/19/2008 4/19/2008 4/19/2008

depth_interval 182.88–243.84 cm 243.84–335.28 cm 121.92–182.88 cm 182.88–274.32 cm 182.88–243.84 cm 243.84–335.28 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7622895.179 7622895.179 7622773.768 7622773.768 7622883.418 7622883.418
y_coord 706324.342 706324.342 706287.62 706287.62 706178.769 706178.769

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 260 440 25 65 370 280
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 3000 T 2800 T 490 T 820 T 5800 T 4200 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 26000 T 37000 T 3100 T 5600 T 56000 T 39000 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 76 T 100 JT 37 T 34 JT 160 JT 93 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 200 T 190 JT 20 UT 31 UT 240 JT 200 T
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDDC23SB WLCMRD08SDDC23SB WLCMRD08SDDC24SB WLCMRD08SDDC24SB WLCMRD08SDDC25SB WLCMRD08SDDC25SB

sys_sample_code WLCMRD08DC23-3 WLCMRD08DC23-4 WLCMRD08DC24-3 WLCMRD08DC24-4 WLCMRD08DC25-3 WLCMRD08DC25-4
sample_date 4/20/2008 4/20/2008 4/19/2008 4/19/2008 4/19/2008 4/19/2008

depth_interval 365.76–426.72 cm 426.72–518.16 cm 304.8–365.76 cm 365.76–457.2 cm 152.4–243.84 cm 243.84–365.76 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7623054.792 7623054.792 7623022.651 7623022.651 7622977.917 7622977.917
y_coord 706170.322 706170.322 706120.156 706120.156 706077.638 706077.638

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 1000 1400 42000 56000 1900 7400
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 4500 T 3800 T 55000 T 27000 T 13000 T 28000 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 160000 T 58000 T 710000 T 550000 T 110000 T 250000 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- -- -- -- -- --
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 47 JT 580 JT 260 JT 270 JT 91 JT 94 T
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 120 T 1300 UT 230 UT 270 T 98 JT 240 T
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDOF28SB WLCMRD08SDUD1SB WLCMRD08SDUD1SB WLCMRD08SDUD1SB WLCMRD08SDUD26SB WLCMRD08SDUD26SB

sys_sample_code WLCMRD08OF28-2 WLCMRD08UD1-2 WLCMRD08UD1-3 WLCMRD08UD1-4 WLCMRD08UD26-2 WLCMRD08UD26-3
sample_date 4/20/2008 4/15/2008 4/15/2008 4/15/2008 4/13/2008 4/13/2008

depth_interval 30.48–182.88 cm 30.48–182.88 cm 182.88–365.76 cm 365.76–609.6 cm 30.48–182.88 cm 182.88–365.76 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7622549.053 7623110.383 7623110.383 7623110.383 7623061.543 7623061.543
y_coord 706403.344 706143.232 706143.232 706143.232 706228.494 706228.494

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 25 290 1.4 J 2.2 J 170 15
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 290 T 3200 T 8.4 JT 2.6 JT 1700 T 200 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 1900 T 34000 T 99 JT 47 JT 18000 T 1800 T
Volatile Organics (µg/kg)
Chlorobenzene 320 -- 7.5 U 7.7 U 7.2 U 8.1 U 7.1 U
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 59 T 2.3 JT 0.20 UT 0.2 UT 17 JT 0.20 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 31 UT 3.9 UT 3.7 UT 4.8 UT 15 UT 4.3 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

Analytes

task_code WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08 WLCMRD08
sys_loc_code WLCMRD08SDUD26SB WLCMRD08SDUD27SB WLCMRD08SDUD27SB WLCMRD08SDUD27SB WLCMRD08SDUD2SB WLCMRD08SDUD2SB

sys_sample_code WLCMRD08UD26-4 WLCMRD08UD27-2 WLCMRD08UD27-3 WLCMRD08UD27-4 WLCMRD08UD2-2 WLCMRD08UD2-3
sample_date 4/13/2008 4/13/2008 4/13/2008 4/13/2008 4/15/2008 4/15/2008

depth_interval 365.76–609.6 cm 30.48–182.88 cm 182.88–365.76 cm 365.76–609.6 cm 30.48–182.88 cm 182.88–365.76 cm
sample_type_code N N N N N N

lab_matrix_code SE SE SE SE SE SE
x_coord 7623061.543 7623144.777 7623144.777 7623144.777 7623036.476 7623036.476
y_coord 706228.494 706182.393 706182.393 706182.393 706065.055 706065.055

Portland Harbor
ROD Site-Wide RAL

Portland Harbor
ROD PTW-Highly 
Toxic Threshold

Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 1.5 J 2900 62 2 J 25 12
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 4.4 JT 24000 T 820 T 4.0 JT 53 T 8.8 JT
PH-ROD Total PAH (U = 1/2 max limit) 30000 49 JT 280000 T 7700 T 47 JT 530 JT 140 JT
Volatile Organics (µg/kg)
Chlorobenzene 320 7.1 U 36 U 6.7 U 7.2 U 7.6 U 6.8 U
Naphthalene 140000 -- -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 0.2 UT 52 T 0.2 UT 0.2 UT 0.76 JT 0.2 UT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 5.0 UT 24 UT 4.9 UT 5.0 UT 5.0 UT 5.0 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

task_code WLCMRD08 WLCMRI02 WLCMRI02 WLCMRI02 WR-WSI98
sys_loc_code WLCMRD08SDUD2SB WLCMRI02CS001 WLCMRI02CS002 WLCMRI02CS003 WR-WSI98SD057

sys_sample_code WLCMRD08UD2-4 WLCMRI02CS001CS001 WLCMRI02CS002CS002 WLCMRI02CS003CS003 WR-WSI98SD0570000A
sample_date 4/15/2008 9/10/2002 9/10/2002 9/11/2002 10/16/1997

depth_interval 365.76–609.6 cm 0–91.44 cm 0–91.44 cm 0–91.44 cm 0–90 cm
sample_type_code N N N N N

lab_matrix_code SE SE SE SE SE
x_coord 7623036.476 7623128.476 7622925.606 7622634.665 7622210.5
y_coord 706065.055 706237.392 706270.873 706630.783 706859.125

Portland Harbor
Portland Harbor ROD PTW-Highly 

Analytes ROD Site-Wide RAL Toxic Threshold
Polycyclic Aromatic Hydrocarbons (µg/kg)
Naphthalene 140000 2.7 2800 2100 280 230
PH-ROD Total cPAH/BaPEq TEQ (EPA 1993) 774000 2.4 UT 16000 T 2800 T 6200 T 1800 T
PH-ROD Total PAH (U = 1/2 max limit) 30000 22 JT 250000 T 37000 T 68000 T 22000 T
Volatile Organics (µg/kg)
Chlorobenzene 320 7.3 U -- -- -- --
Naphthalene 140000 -- -- -- -- --
Pesticides (µg/kg)
PH-ROD Total DDx (U = 1/2 max limit) 160 7050 0.2 UT 93 JT 24 T 140 JT 7.0 JT
Dioxins/Furans (µg/kg)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.0006 0.01 -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.0008 0.01 -- -- -- -- --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.6 -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.2 0.2 -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 0.04 -- -- -- -- --
PCB Aroclors (µg/kg)
PH-ROD Total PCB Aroclors (U = 1/2 max limit) 75 200 4.9 UT 39 UT 39 UT 49 UT 40 UT
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Table 3-2
Summary of Existing Subsurface Sediment Data

Notes:

Detected concentration is greater than the ROD Table 21 site-wide RALs.

Detected concentration is greater than the Portland Harbor ROD Table 21 PTW-highly toxic thresholds.

Bold: Detected result
J: Estimated value
U: Compound analyzed, but not detected above detection limit
UJ: Compound analyzed, but not detected above estimated detection limit
N: presumptive evidence of a compound
T: calculated value
--: not analyzed
µg/kg: microgram per kilogram
BaPEq: benzo(a)pyrene equivalent
cPAH: carcinogenic polycyclic aromatic hydrocarbon
cm: centimeter
EPA: U.S. Environmental Protection Agency
ft: feet
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
PTW: principal threat waste
RAL: remedial action level
ROD: Record of Decision
SMA: sediment management area
TEQ: toxic equivalence quotient
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1. Arrow indicates direction of flow of river.
2. Horizontal datum is NAD83 (HARN 91) Oregon State Plane North, International Feet.
3. Vertical datum is City of Portland (COP), Feet.
4. Aerial imagery from City of Portland 2018.
5. Bathymetry surveyed by DEA 2018.
6. Sediment management areas developed consistent with the ROD-identified methods using the
post-ROD dataset identified in the Pre-Design Investigation Work Plan.
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Figure 3-1
Refined Project Area SMAs Using Post-ROD Dataset
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NOTES:
1. Sediment management areas developed consistent with the
ROD-identified methods using the post-ROD dataset identified in
the Pre-Design Investigation Work Plan.
2. ROD-identified -2 Feet Columbia River Datum Shallow Region
elevation threshold converted to City of Portland vertical datum.
3. Arrow indicates direction of flow of river.
4. Horizontal datum is NAD83 (HARN 91) Oregon State Plane
North, International Feet.
5. Vertical datum is City of Portland (COP), Feet.
6. Aerial imagery from City of Portland 2018.
7. Shown grid is in 150-foot by 150-foot dimensions to support
remedial design data density determinations.
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5. RAL: Rem edia l Action L evel for the selected rem edy in the ROD (EPA
2017) with the application of the EPA Explanation of Significant Differences
(ESD; EPA 2019).
6. PTW: Principa l threat waste-highly toxic threshold for the selected rem edy
in the ROD (EPA 2017) with the application of the EPA Explanation of
Significant Differences (ESD; EPA 2019).

LEGEND:
Project Area Boundary
Navigation Channel
Tax Lots
Tota l PAH Exceeds ESD RAL
Tota l PCBs Exceeds ROD Nearshore RAL

Surface Sediment Total PAH Concentrations (µg/k g)
!( ≤  CU L (≤  23,000)
!( CU L < X  ≤  Site-Wide RAL (23,000 < X  ≤  30,000)
!( Site-Wide RAL < X  ≤  2x Site-Wide RAL (30,000 < X  ≤  60,000)
!( > 2x Site-Wide RAL (> 60,000)
Surface Sediment Total PCB Concentrations (µg/k g)
!( ≤  CU L (≤  9)
!( CU L < X  ≤  Site-Wide RAL (9 < X  ≤  75)
!( Site-Wide RAL < X  ≤  PT W T hreshold (75 < X  ≤  200)
!( PTW T hreshold < X  ≤  2x PT W T hreshold (200 < X  ≤  400)
!( > 2x PT W T hreshold (> 400)

Total PAHsTotal PAHs

Total PCBsTotal PCBs

± WILL AM ET T E RIV ER

± WILL AM ET T E RIV ER

Figure 3-3
Existing Project Area Surface Sediment Data – Total PAHs and Total PCBs
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Figure 3-4
Existing Project Area Surface Sediment Data – Total DDx and Dioxins/Furans
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Existing Maximum Project Area Subsurface Sediment Concentrations – Total PAHs and Total PCBs
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7. Exceedances shown for Tota l Dioxins/Furans m ay include one or m ore
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Figure 3-6
Existing Maximum Project Area Subsurface Sediment Concentrations – Total DDx and Dioxins/Furans

± WILL AM ET T E RIV ER

± WILL AM ET T E RIV ER

1,2,3,4,7,8-HxCDF
1,2,3,7,8-PeCDD
2,3,4,7,8-PeCDF
2,3,7,8-T CDD
2,3,7,8-T CDF

Analyte CUL Site-Wide RAL
0.0004 µ g/kg
0.0002 µ g/kg
0.0002 µ g/kg
0.0002 µ g/kg
0.000407 µ g/kg

Not Established
0.0008 µ g/kg
0.2 µ g/kg
0.0006 µ g/kg
Not Established

PTW Th resh old
0.04 µ g/kg
0.01 µ g/kg
0.2 µ g/kg
0.01 µ g/kg
0.6 µ g/kg

Subsurface Sediment Dioxin/Furan Concentrations (µg/kg)
") ≤  CU L
") CU L < X  ≤  Site-Wide RAL
") Site-Wide RAL < X  ≤  PT W T hreshold
") PTW T hreshold < X  ≤  2x PT W T hreshold
") > 2x PT W T hreshold



 

Figure 4-1 
Boring and Cross Section Locations 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: US Moorings cross section locations adapted from Figure 3-1 of the US Moorings FS (USACE 2012). 

  



 

Figure 4-2a 
Conceptual Geologic Cross Section A-A’ 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: US Moorings cross section A-A’ adapted from Figure 3-2 of the US Moorings FS (USACE 2012). 

 



 

Figure 4-2b 
Conceptual Geologic Cross Section B-B’ 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: US Moorings cross section B-B’ adapted from Figure 3-3 of the US Moorings FS (USACE 2012). 
 



 

Figure 4-2c 
Conceptual Geologic Cross Section C-C’ 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: US Moorings cross section C-C’ adapted from Figure 3-4 of the US Moorings FS (USACE 2012). 

 



 

Figure 4-3 
Surficial Fill Thickness 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: US Moorings surficial fill thickness adapted from Figure 2-3 of the US Moorings FS (USACE 2012). 

   



 

Figure 4-4 
Groundwater Monitoring Locations 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: Groundwater monitoring locations adapted from Figure 4-7 of the US Moorings RI (KTA and Tec 2010). 

 



 

Figure 4-5a 
Groundwater Elevations – March 2008 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: March 2008 groundwater elevations adapted from Figure 2-4 of the US Moorings FS (USACE 2012). 

        



 

Figure 4-5b 
Groundwater Elevations – August 2008 

Revised Final Pre-Design Investigation Work Plan 
US Moorings Project Area 

Note: August 2008 groundwater elevations adapted from Figure 2-5 of the US Moorings FS (USACE 2012). 
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Figure 6-2
Proposed Angled Top of Riverbank Borings – Riverbank Borings USMPDI-058 through USMPDI-064

SOURCE: Topography from Oregon Lidar Consortium, 2014.
Bathymetry from DEA dated June 15, 2018.
HORIZONTAL DATUM: Oregon State Plane North, North American Datum
of 1983 (NAD83/HARN 91), International Feet
VERTICAL DATUM: City of Portland (COP)
NOTE: Sampling will be performed at 0-10 feet, 10-20 feet, and 20 feet to
remainder of length shown in each section above on a vertical basis. Actual
sample lengths collected from each boring will be longer as a result of the
boring being driven at an angle.
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Figure 6-3
Proposed Angled Top of Riverbank Borings – Riverbank Borings USMPDI-065 through USMPDI-070
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Table 6. Concentrations of PTW Defined as “Highly Toxic” 

Highly Toxic PTW Threshold 
Contaminant 

(µg/kg) (10-3 risk) 
PCBs 200 
2,3,7,8-TCDD 0.01 
2,3,7,8-TCDF 0.6 
1,2,3,7,8-PeCDD 0.01 
2,3,4,7,8-PeCDF 0.2 
1,2,3,4,6,7,8-HxCDF 0.04 
DDx 7,050 
cPAHs (BaP eq) 106,000 

Abbreviations: 
cPAH (BaP eq) – carcinogenic PAHs (benzo(a)pyrene equivalent) 

  DDx – dichlorodiphenyldichloroethane + dichlorodiphenyldichloroethene +   
      dichlorodiphenyltrichloroethane 

  HxCDF – hexachlorodibenzofuran  
  PAH – polycyclic aromatic hydrocarbon 
  PCB – polychlorinated biphenyl 
  PeCDD – pentachlorodibenzo-p-dioxin 
  PeCDF – pentachlorodibenzofuran 
  PTW – principal threat waste 
  TCDD – tetrachlorodibenzo-p-dioxin 
  TCDF – tetrachlorodibenzofuran  
  µg/kg – microgram per kilogram 
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        Table 7. Concentrations of PTW Defined as “Reliably Contained” 

Contaminant PTW Contaminants Reliably Contained 
Dioxins/furans At all concentrations measured at the Site 
PAHs At all concentrations measured at the Site 
Chlorobenzene At concentrations <320 μg/kg 
DDx At all concentrations measured at the Site 
Naphthalene At concentrations <140,000 μg/kg 
PCBs At all concentrations measured at the Site 

        Abbreviations:
        DDx – dichlorodiphenyldichloroethane + dichlorodiphenyldichloroethene +  

      dichlorodiphenyltrichloroethane 
 PAH – polycyclic aromatic hydrocarbon 
 PCB – polychlorinated biphenyl 
 PTW – principal threat waste 
 μg/kg – microgram per kilogram 
 < – less than 
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Table 17. Summary of Cleanup Levels or Targets by Media

Surface Water (1) Groundwater (2) River Bank Soil/Sediment (3) Fish Tissue (4)
Contaminant Unit Conc. Basis Unit Conc. Basis Unit Conc. Basis Unit Conc. Basis
Aldrin µg/L 0.00000077 A µg/kg 2 R µg/kg 0.06 R
Arsenic µg/L 0.018 A µg/L 0.018 A mg/kg 3 B mg/kg 0.001 R
Benzene µg/L 0.44 A
BEHP µg/L 0.2 A µg/kg 135 R µg/kg 72 R
Cadmium µg/L 0.091 A/R(5) mg/kg 0.51 R
Chlordanes µg/L 0.000081 A µg/kg 1.4 R µg/kg 3 R
Chlorobenzene µg/L 64 R
Chromium µg/L 100 A µg/L 11 A
Copper µg/L 2.74 A µg/L 2.74 A/R mg/kg 359 R
Cyanide µg/L 4 A
DDx µg/L 0.01 R µg/L 0.001 A µg/kg 6.1 R µg/kg 3 R
DDD µg/L 0.000031 A µg/L 0.000031 A µg/kg 114 R
DDE µg/L 0.000018 A µg/L 0.000018 A µg/kg 226 R
DDT µg/L 0.000022 A µg/L 0.000022 A µg/kg 246 R
1,1‐Dichloroethene µg/L 7 A
cis‐1,2‐Dichloroethene µg/L 9.9 A
Dieldrin µg/kg 0.07 R µg/kg 0.06 R
2,4‐Dichlorophenoxyacetic acid µg/L 70 A
Ethylbenzene µg/L 7.3 R µg/L 7.3 R
Hexachlorobenzene µg/L 0.000029 A µg/kg µg/kg 0.6 R
Lindane µg/kg 5 R
Lead µg/L 0.54 A/R mg/kg 196 R
Manganese µg/L 430 R
MCPP µg/L 16 R
Mercury mg/kg 0.085 R mg/kg 0.031 A
Pentachlorophenol µg/L 0.03 A µg/L 0.03 A µg/kg 2.5 R
Perchlorate µg/L 15 A
PBDEs µg/kg 26 R
PCBs µg/L 0.0000064 A µg/L 0.014 A/R µg/kg 9 B µg/kg 0.25 (6) R
PAHs µg/kg 23000
cPAHs (BaP eq) µg/L 0.00012 A µg/L 0.00012 A µg/kg 12 (7) B µg/kg 7.1 R
Acenaphthene µg/L 23 R
Acenaphthylene
Anthracene µg/L 0.73 R
Benzo(a)anthracene µg/L 0.0012 A µg/L 0.0012 A
Benzo(a)pyrene µg/L 0.00012 A µg/L 0.00012 A
Benzo(b)fluoranthene µg/L 0.0012 A µg/L 0.0012 A
Benzo(g,h,i)perylene
Benzo(k)fluoranthene µg/L 0.0013 A µg/L 0.0013 A
Chrysene µg/L 0.0013 A µg/L 0.0013 A
Dibenz(a,h)anthracene µg/L 0.00012 A µg/L 0.00012 A
Fluoranthene
Fluorene
Indeno(1,2,3‐c,d)pyrene µg/L 0.0012 A µg/L 0.0012 A
2‐Methylnaphthalene
Naphthalene µg/L 12 R
Phenanthrene
Pyrene
Dioxins/Furans (2,3,7,8‐TCDD eq) µg/L 0.0000000005 A
1,2,3,4,7,8‐HxCDF µg/kg 0.0004 B µg/kg 0.00008 R
1,2,3,7,8‐PeCDD µg/kg 0.0002 B µg/kg 0.000008 R
2,3,4,7,8‐PeCDF µg/kg 0.0003 B µg/kg 0.00003 R
2,3,7,8‐TCDF µg/kg 0.00040658 R µg/kg 0.00008 R
2,3,7,8‐TCDD µg/kg 0.0002 B µg/kg 0.000008 R
Tetrachloroethene µg/L 0.24 A
Toluene µg/L 9.8 R
TPH‐Diesel   mg/kg 91 R
TPH‐Diesel (C10‐C12 Aliphatic) µg/L 2.6 R
Tributyltin  µg/L 0.063 A µg/kg 3080 R
Trichloroethene µg/L 0.6 A  
2,4,5‐Trichlorophenol µg/L 50 A
Vanadium µg/L 20 R
Vinyl Chloride µg/L 0.022 A
Xylenes µg/L 13 R
Zinc µg/L 36.5 R µg/L 36.5 R mg/kg 459 R
Notes:
(1) Surface Water Cleanup Levels ‐ RAOs 3 and 7
(2) Groundwater Cleanup Levels ‐ RAOs 4 and 8
(3) Sediment Cleanup Levels ‐ RAOs 1 and 5
(4) Fish Tissue Targets ‐ RAOs 2 and 6
(5) A/R indicates that the ARARs‐based number and the risk‐based number are the same. 
(6) The tissue target is a risk‐based number and does not represent background levels. Additional data will be collected to determine background fish 
tissue concentrations for PCBs during design and construction of the Selected Remedy.
(7) The cleanup level for cPAHs of 12 µg/kg is based on direct contact with sediment and is applicable to nearshore sediment. The cleanup level applicable 
to sediments in the navigation channel is 3,950 µg/kg and is based on human consumption of clams.

Abbreviations: 
A‐  ARAR‐based number
ARAR ‐ applicable or relevant and appropriate requirement
B ‐ Background‐based number
BEHP ‐ bis(2‐ethylhexyl)phthalate
BaP eq ‐ benzo(a)pyrene equivalent
C ‐ carbon
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
1200 Sixth Avenue, Suite 155 

Seattle, WA 98101-3123 
 

 
SUPERFUND & 
EMERGENCY 

MANAGEMENT DIVISION  
 

January 14, 2020 
 

 
MEMORANDUM 
 
SUBJECT: Errata #2 for Portland Harbor Superfund Site Record of Decision ROD Table 17  
 
FROM: Sean Sheldrake, Remedial Project Manager 

Office of Environmental Cleanup 
 
THRU: Lori Houck Cora, Assistant Regional Counsel 

U.S. Environmental Protection Agency, Region 10 
 
TO:  Portland Harbor site file 
 
 
This memorandum to the Site File documents errors identified in Table 17 of the Portland Harbor 
Superfund Site Record of Decision (ROD), dated January 2017 and updates the Table 17 presented in 
the Errata dated April 3, 2018.  In implementing remedial designs at the Site, some errors and omissions 
to Table 17 were discovered.  Several contaminants and their cleanup levels were left off the Table. 
Additionally, some cleanup levels were erroneously translated from the Portland Harbor Feasibility 
Study (FS), dated June 2016; the Portland Harbor Remedial Investigation Report (RI), dated February 8, 
2016; and the Portland Harbor Baseline Ecological Risk Assessment (BERA), dated December 16, 
2013.  This Errata #2 is being issued to make those corrections and to be consistent with Section 9.1 of 
the ROD. Additionally, the revised carcinogenic polycyclic aromatic hydrocarbons (cPAH) sediment 
cleanup levels documented in the final Explanation of Significant Differences (ESD) are added to the 
corrected Appendix II, ROD Table 17. Additionally, to provide transparency regarding the basis of the 
cleanup levels, a new column has been added indicating the applicable RAO that was the basis of each 
cleanup level. An explanation of the corrections being made to Appendix II, ROD Table 17 follows:  
 

1. The cleanup levels for aldrin, PCBs, and dioxin/furans in surface water should be revised to be 
shown in scientific notation for clarity. 

2. The following groundwater contaminants of concern (COCs) and cleanup levels should be added 
to the groundwater column. These COCs and preliminary remediation goals (PRGs) were 
identified in FS Table 2.2-11 and were mistakenly left off the original ROD Table 17. These 
are ecological risk-based values so an “RE” should be added to the basis column for these 
contaminants:  

a. Benzo(g,h,i)perylene cleanup level of 0.4 micrograms per liter (µg/L)   

b. Fluoranthene cleanup level of 6.2 µg/L 

c. Fluorene cleanup level of 3.9 µg/L 

d. 2-Methylnaphthalene cleanup level of 2.1 µg/L 



e. Naphthalene cleanup level of 12 µg/L 

f. Phenanthrene cleanup level of 6.3 µg/L 

g. Pyrene cleanup level of 10 µg/L 

3. The groundwater cleanup level for cadmium should be changed from 0.091 to 0.094 µg/L. This 
appears to be a transcription error from FS Table 2.1-4 referring to the Section 304(a) list of 
National Recommended Water Quality Criteria (NRWQC).Additionally, the Oregon Water 
Pollution Act (ORS 468B.048) Aquatic Life Chronic Criteria (OAR 340-41 8033, Table 30) 
reference on FS 2.1-4 should also be 0.094 µg/L. FS Table 2.2-11 lists the cadmium BERA 
toxicity reference value (TRV) and ARAR as 0.09 µg/L, which appears to be a rounded value. 
BERA Table 6-43 lists the source of the TRV as an ambient water quality criteria (AWQC).  

4. The basis for the copper surface water cleanup level should be changed from “A” to “RE” since it 
is an ecological risk-based value. The basis of the PRG is identified in FS Table 2.2-10. 

5. The basis for the dichlorodiphenyltrichloroethane and its derivatives (DDx) groundwater cleanup 
level should be changed from “A” to “AEA/RE” since it is an ecological risk-based value and an 
ARAR. FS Table 2.2-11 identifies the ARAR to be 0.001 µg/L. In addition, FS Table 2.2-11 
identifies the “TRV from BERA” to be 0.01 µg/L; however, BERA TRV Table 2 in 
Attachment 10 notes that the TRV value is 0.001 µg/L with the caveat, “An alternative TRV 
(0.011 µg/L; see Section 2) was derived because the selected AWQC- based TRV protects birds 
from dietary exposure (specifically egg-shell thinning) and is not appropriate for the evaluation 
of aquatic receptors.” 

6. The basis for the groundwater cleanup level for copper and should be changed from “A/R” to 
“RE” since this is an ecological risk-based value. The basis for the groundwater cleanup levels 
for lead and zinc should be changed from “A/R” to “AEA/RE” since these are ecological risk-
based values and AWQC values. The basis for the groundwater cleanup level for polychlorinated 
biphenyls (PCBs) should be changed from “A/R” to “AEN/RE” since this is an ecological risk-
based value and an NRWQC value. The basis of the PRGs for these chemicals is identified in FS 
Table 2.2-11, with the exception of zinc. The “ARAR or TBC” for zinc is erroneously listed as 
“NA.” Although FS Table 2.2-11 has values for lead and PCBs in the “ARAR or TBC” that 
match the values in the “TRV from BERA” column, these “ARAR or TBC” values correspond to 
surface water criteria.  

7. The dichlorodiphenyldichloroethene (DDE) river bank soil/sediment cleanup level should be 
changed to 50 micrograms per kilogram (µg/kg). The 226 µg/kg value is from FS Tables 2.2-9 
and B4-2. However, the logistic regression model (LRM) derived sediment quality value (SQV) 
for 4,4’-DDE in BERA Table 6-11 is 50 µg/kg when the SQV is converted to µg/kg dry weight 
using the equation in FS Appendix B Section B4.1. This LRM-derived SQV was mistakenly not 
translated into FS Table 2.2-8, where it should have been selected as the PRG. (The LRM-
derived SQV for DDE in FS Table 2.2-8 was erroneously listed as 359 µg/kg.) This is an 
ecological risk-based value so an “RE” should be added to the basis column for this contaminant.  
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8. The cPAH river bank soil/sediment cleanup level should be changed from 12(7) ug/kg to 
“774/85/1,076” µg/kg along with a reference to note (7). This is a human health risk-based value 
so the basis for the cPAH river bank soil/sediment cleanup level should be changed from “B” to 
“RH”. This PRG was revised by ESD Table 1. 

9. The river bank soil/sediment cleanup level of 0.01 µg/kg for Dioxins/Furans (2,3,7,8-TCDD eq) 
should be added. This PRG was identified in FS Table 2.2-4 and was mistakenly left off the 
ROD Table 17. This is a human health risk-based value so an “RH” should be added to the basis 
column for this contaminant along with a reference to note (8).  

10. The heading for the fish/shellfish tissue target concentrations should be revised to read 
“Fish/Shellfish Tissue (4)”. While shellfish have always been considered in the development of 
target values for this column, it was not previously explicitly stated in the title of this column.  

11. The following fish/shellfish tissue target concentrations should be corrected: 

a. These targets were identified in FS Table 2.2-5 and appear to be transcription errors: 

i. 0.00008 µg/kg for 1,2,3,4,7,8-HxCDF should be 0.00006 µg/kg. 

ii. 0.000008 µg/kg for 1,2,3,7,8-PeCDD should be 0.000006 µg/kg.  

iii. 0.00003 µg/kg for 2,3,4,7,8-PeCDF should be 0.00002 µg/kg. 

iv. 0.00008 µg/kg for 2,3,7,8-TCDF should be 0.00006 µg/kg. 

v. 0.000008 µg/kg for 2,3,7,8-TCDD should be 0.000006 µg/kg. 

b. 7.1 µg/kg for cPAH (BaP eq) should be 51.6 µg/kg, based on ESD Table 1. 

c. The basis for the fish/shellfish tissue target level for mercury should be changed to “RH” 
to indicate that it is a human health risk-based. 

d. The fish/shellfish tissue target level for polybrominated diphenyl ethers (PBDEs) should 
be changed to 1.28 µg/kg. Although a PRG for PBDEs was calculated in FS Table B3-5, 
it was mistakenly not translated into FS Table 2.2-4 and the original Table 17. Upon 
further review, the PRG calculation for PBDEs in FS Table B3-5 was determined to be 
incorrect because the calculation of noncancer hazard for PBDE through the infant 
breastmilk consumption pathway should have been calculated by applying an infant risk 
adjustment factor (IRAF) of 38 to the noncancer hazard estimates for the adult mother in 
accordance with the methodology described in Appendix F, Attachment F3 of the HHRA. 

THQ ×  BW  × AT 1,000 μg/mg
PRG  = ×  

1 IRAFED  × EF ×  × CR × 0.001 kg/g
RfD
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PRGtissue = risk-based PRG in fish/shellfish (μg/kg – wet weight) 
THQ = target hazard quotient = 1 
BWm = average body weight – maternal = 66 kg 
ATnc = averaging time, noncancer = 10,950 days 
RfD = reference dose = 0.0001 mg/kg-day 
EDa = exposure duration – adult = 30 years 
EFa = exposure frequency – adult (maternal exposure) = 350 days/yr 
CR = maternal consumption rate of fish = 142 g/day 
IRAF = infant risk adjustment factor = 38 
 
Using this methodology, the fish/shellfish tissue target level for PBDEs based on the 
infant breastmilk consumption pathway is 1.28 µg/kg. 

12. The following changes are being made to the notes to provide transparency regarding the cleanup 
level selection process described in the FS and to facilitate remedial design analysis. Notes 7 and 
8 clarify the applicable exposure pathways for the selected values. 

a. The following text should be added to Note (2): “Note: Groundwater cleanup levels are 
generally the ecological risk-based or human health risk-based concentration that protects 
the most sensitive receptor that are relevant and protective for receptor exposures to 
groundwater. An exception to this is if an ARAR (promulgated standard) for a 
contaminant is higher than a risk-based number, but the ARAR [such as maximum 
contaminant levels (MCLs)] is determined to be protective, then the less protective 
ARAR is selected as the cleanup level.”  

b. The following text should be added to Note (3): “The lower of the PRG values for 
RAOs 1, 2 (sediment through Fish/Shellfish Consumption), 5, and 6 were selected as the 
cleanup level regardless of the exposure pathway.” 

c. Note (4) should be revised to read: “Fish/Shellfish Tissue Targets - RAOs 2 and 6. The 
lower of the PRG values for RAOs 2 and 6 were selected as the target regardless of the 
exposure pathway.” 

d. The following text should be added as Note (7): “The cleanup level for cPAHs of 774 
µg/kg is based on direct contact with sediment and is applicable to nearshore sediment 
exclusive of recreational beaches and navigation channel sediments. The cleanup level 
applicable to recreational beach sediments is 85 µg/kg and the cleanup level applicable to 
the navigation channel sediment is 1,076 µg/kg and is based on human consumption of 
clams.” 

e. The following text should be added as Note (8): “The 2,3,7,8-TCDD eq cleanup level for 
river bank soil/sediment is based on RAO 1, which includes a dietary component 
(incidental ingestion) in addition to direct exposure. The river bank soil/sediment cleanup 
levels for the individual dioxin/furan congeners are based on RAO 2, which accounts for 
bioaccumulation from sediment through the food chain.” 
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f. The following text should be added as Note (9): “This Table 17 identifies fish/shellfish 
tissue target levels and site-specific cleanup levels for each of the following media: 
sediment (including beaches), river bank soil, surface water, and groundwater. However, 
these cleanup levels represent the lowest PRG value identified across all identified site 
receptors for the indicated RAOs. Since exposure area averaging may impact the 
concentrations to which a receptor is potentially exposed, Chapter 8 and Table 16 of the 
ROD should be consulted in the development of remedial actions.” 

13. In the abbreviations list, the following changes should be made: 

a. To provide transparency regarding the basis of the cleanup levels, a new column has been 
added indicating the applicable RAO that was the basis of each cleanup level. The RAO 
column is provided to identify the basis of the CUL value, it does not indicate a media 
application limitation or exposure pathway limitation of the CUL. Due to the numerous 
additions, these changes are only shown in the updated Table 17 and are not enumerated 
separately in this memorandum. The definition of the RAOs should be added to the 
abbreviation list as follows: 

i. “RAO1 – Reduce cancer and non-cancer risks to people from incidental ingestion 
of and dermal contact with COCs in sediment and beaches to exposure levels that 
are acceptable for fishing, occupational, recreational, and ceremonial uses.” 

ii.  “RAO2 – Reduce cancer and non-cancer risks to acceptable exposure levels 
(direct and indirect) for human consumption of COCs in fish and shellfish.” 

iii. “RAO3 - Reduce cancer and noncancer risks to people from direct contact 
(ingestion, inhalation, and dermal contact) with COCs in surface water to 
exposure levels that are acceptable for fishing, occupational, recreational, and 
potential drinking water supply.” 

iv. “RAO4 - Reduce migration of COCs in groundwater to sediment and surface 
water such that levels are acceptable in sediment and surface water for human 
exposure.” 

v. “RAO5 – Reduce risk to benthic organisms from ingestion of and direct contact 
with COCs in sediment to acceptable exposure levels.” 

vi. “RAO6 – Reduce risks to ecological receptors that consume COCs in prey to 
acceptable exposure levels.” 

vii. “RAO7 - Reduce risks to ecological receptors from ingestion of and direct contact 
with COCs in surface water to acceptable exposure levels.” 

viii. “RAO8 - Reduce migration of COCs in groundwater to sediment and surface 
water such that levels are acceptable in sediment and surface water for ecological 
exposure.” 
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b. To provide additional transparency regarding the sources of the cleanup levels, the basis 
descriptions have been appended with subscripts indicating the sources of the selected 
cleanup levels.  Due to the numerous additions, these changes are only shown in the 
updated Table 17 and are not enumerated separately in this memorandum. To explain the 
subscripts, the following abbreviations should be added: 

i. “AEA - ARAR based value from ODEQ OAR 340-41-8033, Table 30: Aquatic 
Life Water Quality Criteria for Toxic Pollutants (effective August 4, 2015)” 

ii. “AEN - ARAR based value from EPA National Recommended Water Quality 
Criteria – Aquatic Life Criteria Table (chronic)” 

iii. “AHA - ARAR based value from ODEQ OAR 340-41-8033, Table 40: Human 
Health Water Quality Criteria for Toxic Pollutants (effective April 18, 2014). 
(chronic, organism+water)” 

iv. “AHN - ARAR based value from EPA's National Recommended Water Quality 
Criteria (NRWQC) (organism+water)” 

v. “AHM - ARAR based value from Maximum Contaminant Level (MCL) as listed in 
EPA Regional Screening Levels (RSLs)”  

vi. Abbreviation for “R” should be deleted and replaced by: 

1. “RE - ecological risk-based number” 

2. “RH – human health risk-based number” 

c.  Abbreviation for “MCL - maximum contaminant level” should be added. 

d. Abbreviation for “RSL - regional screening level” should be added. 

References for this memorandum are documented in the administrative record (i.e., Portland Harbor 
Feasibility Study, Portland Harbor Baseline Ecological Risk Assessment, and Portland Harbor 
Explanation of Significant Differences) and support the corrections for each of the items above.  
 
Attachments 

• ROD Table 17 with Redlined Revisions for Errata #2 
 

References 
• Portland Harbor Feasibility Study, dated June 2016 (related Tables) 

o Table 2.2-4 RAO 1 PRG Derivation 
o Table 2.2-5 RAO 2 PRG Derivation 
o Table 2.2-7 RAO 4 PRG Derivation 
o Table 2.2-10 RAO 7 PRG Derivation 
o Table 2.2-11 RAO 8 PRG Derivation 
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• Portland Harbor Explanation of Significant Differences Table 1. cPAH (BaPeq) CUL and Highly 
Toxic PTW Thresholds 

• Portland Harbor Baseline Ecological Risk Assessment TRV Table 2 in Attachment 10 



Table 17. Summary of Cleanup Levels or Targets by Media

Surface Water (1) Groundwater (2) River Bank Soil/Sediment (3) Fish/Shellfish Tissue (4)
Contaminant Unit Conc. RAO Basis Unit Conc. RAO Basis Unit Conc. RAO Basis Unit Conc. RAO Basis
Aldrin µg/L 0.00000077 7.7E-07 RAO3 AHN µg/kg 2 RAO2 RH µg/kg 0.06 RAO2 RH

Arsenic µg/L 0.018 RAO3 AHN µg/L 0.018 RAO4 AHN mg/kg 3 RAO1 B mg/kg 0.001 RAO2 RH

Benzene µg/L 0.44 RAO4 AHA

BEHP µg/L 0.2 RAO3 AHA µg/kg 135 RAO6 RE µg/kg 72 RAO2 RH

Cadmium µg/L 0.091 0.094 RAO8 AEA/RE(5) mg/kg 0.51 RAO5 RE

Chlordanes µg/L 0.000081 RAO3 AHA µg/kg 1.4 RAO5 RE µg/kg 3 RAO2 RH

Chlorobenzene µg/L 64 RAO8 RE

Chromium µg/L 100 RAO3 AHM µg/L 11 RAO8 AEN

Copper µg/L 2.74 RAO7 A RE µg/L 2.74 RAO8 A/RE mg/kg 359 RAO5 RE

Cyanide µg/L 4 RAO4 AHN

DDx µg/L 0.01 RAO7 RE µg/L 0.001 RAO8 AEN/RE µg/kg 6.1 RAO2 RH µg/kg 3 RAO2 RH

DDD µg/L 0.000031 RAO3 AHA µg/L 0.000031 RAO4 AHA µg/kg 114 RAO5 RE

DDE µg/L 0.000018 RAO3 AHN µg/L 0.000018 RAO4 AHN µg/kg 226 50 RAO5 RE

DDT µg/L 0.000022 RAO3 AHA µg/L 0.000022 RAO4 AHA µg/kg 246 RAO5 RE

1,1-Dichloroethene µg/L 7 RAO4 AHM

cis-1,2-Dichloroethene µg/L 70 RAO4 AHM

Dieldrin µg/kg 0.07 RAO2 RH µg/kg 0.06 RAO2 RH

2,4-Dichlorophenoxyacetic acid µg/L 70 RAO4 AHM

Ethylbenzene µg/L 7.3 RAO7 RE µg/L 7.3 RAO8 RE

Hexachlorobenzene µg/L 0.000029 RAO3 AHA µg/kg 0.6 RAO2 RH

Lindane µg/kg 5 RAO5 RE

Lead µg/L 0.54 RAO8 AEA/RE mg/kg 196 RAO5 RE

Manganese µg/L 430 RAO4 RH

MCPP µg/L 16 RAO3 RH

Mercury mg/kg 0.085 RAO5 RE mg/kg 0.03 RAO2  A RH

Pentachlorophenol µg/L 0.03 RAO3 AHN µg/L 0.03 RAO4 AHN µg/kg 2.5 RAO2 RH

Perchlorate µg/L 15 RAO4 AHM

PBDEs µg/kg 1.28 26 RAO2 RH

PCBs µg/L 0.0000064 6.4E-6 RAO3 AHA µg/L 0.014 RAO8 AEN/RE µg/kg 9 RAO2 B µg/kg 0.25 (6) RAO2 RH

PAHs µg/kg 23000 RAO5 RE

cPAHs (BaP eq) µg/L 0.00012 RAO3 AHN µg/L 0.00012 RAO4 AHN µg/kg 774/85/1,076 (7) RAO1 B RH µg/kg 51.6 7.1 RAO2 RH

Acenaphthene µg/L 23 RAO8 RE

Acenaphthylene
Anthracene µg/L 0.73 RAO8 RE

Benzo(a)anthracene µg/L 0.0012 RAO3 AHN µg/L 0.0012 RAO4 AHN

Benzo(a)pyrene µg/L 0.00012 RAO3 AHN µg/L 0.00012 RAO4 AHN

Benzo(b)fluoranthene µg/L 0.0012 RAO3 AHN µg/L 0.0012 RAO4 AHN

Benzo(g,h,i)perylene µg/L 0.4 RAO8 RE

Benzo(k)fluoranthene µg/L 0.0013 RAO3 AHA µg/L 0.0013 RAO4 AHA

Chrysene µg/L 0.0013 RAO3 AHA µg/L 0.0013 RAO4 AHA

Dibenz(a,h)anthracene µg/L 0.00012 RAO3 AHN µg/L 0.00012 RAO4 AHN

Fluoranthene µg/L 6.2 RAO8 RE

Fluorene µg/L 3.9 RAO8 RE

Indeno(1,2,3-c,d)pyrene µg/L 0.0012 RAO3 AHN µg/L 0.0012 RAO4 AHN

2-Methylnaphthalene µg/L 2.1 RAO8 RE

Naphthalene µg/L 12 RAO7 RE µg/L 12 RAO8 RE

Phenanthrene µg/L 6.3 RAO8 RE

Pyrene µg/L 10 RAO8 RE

0.00000000051 
Dioxins/Furans (2,3,7,8-TCDD eq) µg/L 5.1E-10 RAO3 AHA µg/kg 0.01 RAO1 RH (8)
1,2,3,4,7,8-HxCDF µg/kg 0.0004 RAO2 B µg/kg 0.00008 0.00006 RAO2 RH

1,2,3,7,8-PeCDD µg/kg 0.0002 RAO2 B µg/kg 0.000008 0.000006 RAO2 RH

2,3,4,7,8-PeCDF µg/kg 0.0003 RAO2 B µg/kg 0.00003 0.00002 RAO2 RH

2,3,7,8-TCDF µg/kg 0.00040658 RAO2 RH µg/kg 0.00008 0.00006 RAO2 RH

2,3,7,8-TCDD µg/kg 0.0002 RAO2 B µg/kg 0.000008 0.000006 RAO2 RH

Tetrachloroethene µg/L 0.24 RAO4 AHA

Toluene µg/L 9.8 RAO8 RE

TPH-Diesel  mg/kg 91 RAO5 RE

Aliphatic Hydrocarbons C10-C12 µg/L 2.6 RAO8 RE

Tributyltin µg/L 0.063 RAO7 AEA µg/kg 3080 RAO5 RE

Trichloroethene µg/L 0.6 RAO4 AHN  
2,4,5-TP (Silvex) µg/L 50 RAO4 AHM

Vanadium µg/L 20 RAO8 RE

Vinyl Chloride µg/L 0.022 RAO4 AHN

Xylenes µg/L 13 RAO8 RE

Zinc µg/L 36.5 RAO7 AEA/RE µg/L 36.5 RAO8 AEA/RE mg/kg 459 RAO5 RE

Notes:
(1) Surface Water Cleanup Levels - RAOs 3 and 7
(2) Groundwater Cleanup Levels - RAOs 4 and 8. Note: Groundwater cleanup levels are generally the ecological risk-based or human health risk-based concentration that protects the most sensitive receptor that are relevant and 
protective for receptor exposures to groundwater. An exception to this is if an ARAR (promulgated standard) for a contaminant is higher than a risk-based number, but the ARAR [such as maximum contaminant levels (MCLs)] is 
determined to be protective, then the less protective ARAR is selected as the cleanup level. 

(3) Sediment Cleanup Levels - RAOs 1, 2, and 5, and 6. The lower of the PRG values for RAOs 1, 2 (sediment through Fish/Shellfish Consumption), 5, and 6 were selected as the cleanup level regardless of the exposure pathway.
(4) Fish/Shellfish Tissue Targets - RAOs 2 and 6. The lower of the PRG values for RAOs 2 and 6 were selected as the target regardless of the exposure pathway.
(5) A/R indicates that the ARARs-based number and the risk-based number are the same. 
(6) The tissue target is a risk-based number and does not represent background levels. Additional data will be collected to determine background fish tissue concentrations for PCBs during design and construction of the Selected 
Remedy.
(7) The cleanup level for cPAHs of 774 µg/kg is based on direct contact with sediment and is applicable to nearshore sediment exclusive of recreational beaches and navigation channel sediments. The cleanup level applicable to 
recreational beach sediments is 85 µg/kg and the cleanup level applicable to the navigation channel sediment is 1,076 µg/kg and is based on human consumption of clams.
(8) The 2,3,7,8-TCDD eq cleanup level for river bank soil/sediment is based on RAO 1, which includes a dietary component (incidental ingestion) in addition to direct exposure. The river bank soil/sediment cleanup 
levels for the individual dioxin/furan congeners are based on RAO 2, which accounts for bioaccumulation from sediment through the food chain.
(9) This Table 17 identifies fish/shellfish tissue target levels and site-specific cleanup levels for each of the following media: sediment (including beaches), river bank soil, surface water, and groundwater. 
However, these cleanup levels represent the lowest PRG value identified across all identified site receptors for the indicated RAOs. Since exposure area averaging may impact the concentrations to which 
a receptor is potentially exposed, Chapter 8 and Table 16 of the ROD should be consulted in the development of remedial actions.
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Table 17. Summary of Cleanup Levels or Targets by Media
Abbreviations: 
2,4,5-TP (Silvex) - 2-(2,4,5-Trichlorophenoxy)propionic acid, also known as Silvex 
AEA - ARAR based value from ODEQ OAR 340-41-8033, Table 30: Aquatic Life Water Quality Criteria for Toxic Pollutants (effective August 4, 2015)
AEN - ARAR based value from EPA National Recommended Water Quality Criteria (NRWQC) – Aquatic Life Criteria Table (chronic)
AHA - ARAR based value from ODEQ OAR 340-41-8033, Table 40: Human Health Water Quality Criteria for Toxic Pollutants (effective April 18, 2014). (chronic, organism+water)
AHN - ARAR based value from EPA's National Recommended Water Quality Criteria (NRWQC) (organism+water)
AHM - ARAR based value from Maximum Contaminant Level (MCL) as listed in EPA Regional Screening Levels (RSLs)
ARAR - applicable or relevant and appropriate requirement
B - Background-based number
BEHP - bis(2-ethylhexyl)phthalate
BaP eq - benzo(a)pyrene equivalent
C - carbon
Conc - concentration
cPAH - carcinogenic polycyclic aromatic hydrocarbon
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
DDx - DDD + DDE + DDT
HxCDF - hexachlorodibenzofuran
MCL - maximum contaminant level
MCPP - 2-(4-chloro-2-methylphenoxy)propanoic acid
mg/kg - milligram per kilogram
PAH - polycyclic aromatic hydrocarbon
PBDE - polybrominated diphenyl ether
PCB - polychlorinated biphenyl
PeCDD - pentachlorodibenzo-p-dioxin
PeCDF - pentachlorodibenzofuran
R - risk-based number
RE - ecological risk-based number
RH - human health risk-based number
RAO - remedial action objective
RAO1 - Reduce cancer and non-cancer risks to people from incidental ingestion of and dermal contact with COCs in sediment and beaches to exposure levels that are acceptable for fishing, 
occupational, recreational, and ceremonial uses.
RAO2 - Reduce cancer and non-cancer risks to acceptable exposure levels (direct and indirect) for human consumption of COCs in fish and shellfish.
RAO3 - Reduce cancer and noncancer risks to people from direct contact (ingestion, inhalation, and dermal contact) with COCs in surface water to exposure levels that are acceptable for fishing,
occupational, recreational, and potential drinking water supply.
RAO4 - Reduce migration of COCs in groundwater to sediment and surface water such that levels are acceptable in sediment and surface water for human exposure.
RAO5 - Reduce risk to benthic organisms from inges on of and direct contact with COCs in sediment to acceptable exposure levels. 
RAO6 - Reduce risks to ecological receptors that consume COCs in prey to acceptable exposure levels.
RAO7 - Reduce risks to ecological receptors from ingestion of and direct contact with COCs in surface water to acceptable exposure levels.
RAO8 - Reduce migration of COCs in groundwater to sediment and surface water such that levels are acceptable in sediment and surface water for ecological exposure. 
RSL - regional screening level
TCDD - tetrachlorodibenzo-p-dioxin
TCDF - tetrachlorodibenzofurans
TPH - total petroleum hydrocarbons
µg/kg - microgram per kilogram
µg/L - microgram per liter
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   Table 21. Sediment RALs and PTW Thresholds for Selected Remedy

Site Wide PTW NavigationContaminants RALs(1) Thresholds (2) Channel RALs 

Focused COCs 
PCBs 75 200 1,000
Total PAHs (4) 13,000 NA 170,000
2,3,7,8-TCDD 0.0006 0.01 0.002
1,2,3,7,8-PeCDD 0.0008 0.01 0.003
2,3,4,7,8-PeCDF 0.2 0.2 1
DDx 160 7,050 650
Additional Contaminants 
2,3,7,8-TCDF NA 0.6 NA
1,2,3,4,6,7,8-HxCDF NA 0.04 NA
cPAHs (BaP Eq)  NA 106,000 NA
Chlorobenzene NA >320 NA
Naphthalene NA >140,000 NA

Notes:
1 – Site wide includes all areas of the Site except the navigation channel. FMD areas are subject to 
these RALs.  
2 – PTW thresholds are based on highly toxic PTW values (10-3 risk) except chlorobenzene and 
naphthalene, which are threshold values for not reliably contained PTW.  

Abbreviations:
BaP Eq – benzo(a)pyrene equivalent 
cPAH –carcinogenic polycyclic aromatic hydrocarbon 
COC – Contaminant of concern 
DDx – dichlorodiphenyldichloroethane + dichlorodiphenyldichloroethene + 

    dichlorodiphenyltrichloroethane 
FMD – future ma n  dredge 
HxCDF - hexachlorodibenzofuran
NA – not applicable 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl
PeCDD – pentachlorodibenzo-p-dioxin
PeCDF – pentachlorodibenzofuran
PTW – principal threat waste 
RAL – remedial action level
TCDD – tetrachlorodibenzo-p-dioxin
TCDF – tetrachlorodibenzofuran
μg/kg – microgram per kilogram
> – greater than 
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   Table 2 . Description of Sediment Decision Units 

LengthSDU ID Location Description Acres Focused COCs (mile)
RM2E RM 1.6–2.8 East Evraz Oregon Steel Mill 1.3 102.8 PCBs 

RM3.5E RM 3.1-4.1 East Schnitzer 1 51.3 PCBs 
RM4.5E RM 4.2-5.0 East Terminal 4 0.9 43.3 PAHs/PCBs 
RM5.5E RM 5.0-6.0 East Mar Com 0.9 30 PAHs/PCBs 
RM6.5E RM 6.0-7.0 East Willamette Cove 1.1 89.2 PCBs/PeCDD 
Swan Is. RM 8.1-8.9 Swan Island Lagoon 1.1 117 PCBs 
RM11E RM 10.6-11.6 East River Mile 11 East 1.1 28.8 PCBs/PeCDD 

RM3.9W Benthic Risk Area Kinder Morgan 1.1 49.3 PAHs/DDx 
RM5W Benthic Risk Area Nustar 1.1 24.6 PAHs/DDx 
RM6W RM West5.6-6.5  Gasco 1 38.1 PAHs 

6.6-7.RM7W RM 8 West Arkema 1.4 68.3 DDx/PeCDF/TCDD 
RM9W RM 8.3-9.7 West Shaver to Fireboat Cove 1.5 67.9 PCBs/PeCDD/TCDD 

RM6Nav RM 5.1-6.5 Nav Navigation Channel 1.7 147 PAHs 
Any area not included in the other Not defined byNo SDU RM 1.9-11.8 9.9 1,309.4 SDUs specific COCs 

Abbreviations: 
COC – Contaminant of concern 
DDx – dichlorodiphenyldichloroethane + dichlorodiphenyldichloroethene + dichlorodiphenyltrichloroethane 
E – east  
Is. – Island  
Nav – navigation  
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
PeCDD – pentachlorodibenzo-p-dioxin 
PeCDF – pentachlorodibenzofuran 
RM – river mile 
SDU – sediment decision unit  
TCDD – tetrachlorodibenzo-p-diox 
W – west Page 1 of 1



Table 25a. Chemical‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Medium Regulation/Citation Criterion/Standard Comments
Protection of surface water  Clean Water Act,  33 USC 1313 and 1314  Under CWA Section 304(a), EPA develops recommended water  The most recent 304(a) recommended water quality criteria are: 

(Sections 303 and 304).  Most recent 304(a)  quality criteria for water quality programs established by states.  (1) Relevant and Appropriate for cleanup standards for surface 
list of recommended water quality criteria,  Two kinds of water quality criteria are developed: one for  water and contaminated groundwater discharging to surface 
as updated up to issuance of the ROD protection of human health, and one for protection of aquatic life. water if more stringent than promulgated state criteria; (2)   

CWA §303 requires States to develop water quality standards  Relevant  and Appropriate as criterion to apply to limit short‐
based on Federal water quality criteria to protect existing and  term impacts from dredging and capping if more stringent than 
attainable use or uses (e.g., recreation, public water supply) of the promulgated state criteria; and (3)  Relevant and Appropriate as 
receiving waters. criterion to apply to point source discharges that may occur in 

implementing the remedy if more stringent than promulgated 
state criteria.

Protection of potential drinking  Safe Drinking Water Act,  42 USC 300f,  Establishes Maximum Contaminant Level Goals (MCLGs) and  Relevant and Appropriate as cleanup standards for groundwater 
water sources 40 CFR Part 141, Subpart O, App. A.  Maximum Contaminant Levels (MCLs) to protect human health  and surface water at the Site, which are potential drinking water 

40 CFR Part 143 from contaminants in drinking water. sources.
Protection of potential drinking  EPA Regional Screening Level (RSL) for  Establishes acceptable risk levels for individual contaminants to  To Be Considered criteria for cleanup standards for groundwater 
water sources Groundwater. Office of Superfund  protect the  human health drinking water use at the 1x10‐6 level  and surface water at the Site only for contaminants of concern for 

Remediation and Technology Innovation,  for individual carcinogens or hazard quotient (HQ) of 1. They are  which there are no MCLGs or MCLs established because the 
Assessment and Remediation Division.  risk‐based concentrations derived from standardized equations  groundwater and surface water are potential drinking water 
November 2015. combining exposure information assumptions with EPA toxicity  sources. 

data.
Measure of protectiveness of  Oregon Environmental Cleanup Law ORS  Sets standards for degree of cleanup required for hazardous  Applicable standards for the final selected remedy to achieve 
human health and the  465.315(b)(A). Oregon Hazardous  substances. Establishes acceptable risk levels for human health at  these human health carinogen and noncarcinogen risk levels by 
environment in all media Substance Remedial Action Rules OAR 340‐  1x10‐6 for individual carcinogens, 1x10‐5 for multiple carcinogens,  implementation of dredging, capping, enhanced natural recovery, 

122‐0040(2)(a) and (c), 0115(2‐4). and Hazard Index of 1 for noncarcinogens. monitored natural recovery, off‐site disposal, implementation of 
institutional controls and other response actions set forth in the 
ROD. 

Protection of surface water Water Pollution Control Act ORS 468B.048.  DEQ is authorized to administer and enforce CWA program in  Oregon's numeric toxics water quality standards (Tables 30 and 
State‐wide Numeric water quality critiera  Oregon. The state has promulgated numeric water criteria,  state‐ 40) are Applicable requirements as cleanup standards for surface 
set forth in OAR Part 340, Division 41,  wide and specific Willamette Basin criteria, to protect Willamette  water to the extent they are more stringent than Clean Water Act 
including, Toxic Substances criterion at OAR  Basin designated beneficial uses.  304(a) recommended criterion.   State promulgated numeric  
Part 340‐41‐0033 (Tables 30 and 40), and  water quality criteria are Applicable standards for controls on 
Designated Uses for the Willamette Basin  discharges of pollutants to state waters that may violate such 
and Numeric Water Quality Criteria  criteria during the implementation of remedial actions, such as 
specified for the Willamette Basin at OAR  setting limits on short‐term impacts from dredging and capping, 
340‐041‐340 and 340‐041‐0345 and limits on point source discharges that may occur in 

implementing the remedy. Oregon's promulated numeric water 
quality critiera are Relevant and Appropriate as cleanup 
standards for contaminated groundwater discharging to surface 
water.
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions that discharge dredged or fill  Clean Water Act, Section 404, 33 USC 1344 CWA §404 regulates the discharge of dredged or fill material into waters of the U.S,  Applicable criteria and guidelines for evaluating impacts to the aquatic environment 
material into navigable waters  and Section 404(b)(1) Guidelines,   including return flows from such activity. This program is implemented through  from dredging contaminated sediment, placement of capping  material and enhanced 

40 CFR Part 230 (Guidelines for  regulations set forth in the 404(b)(1) guidelines,  40 CFR Part 230.   The guidelines specify:  monitored natural recovery mterial, and in‐situ treatment of sediments that will occur 
Specification of Disposal Sites for Dredged  the restrictions on discharge (40 CFR 230.10); the factual determinations that need to be  in implementing the remedy.  Through an initial Section 404 analysis with RI/FS 
or Fill Material) made on short‐term and long‐term  effects of a proposed discharge of dredged  or fill  information, it was determined that the remedy can be implemented in compliance 

material on the physical, chemical, and biological components of the aquatic environment with Section 404 requirements.  However, more detailed remedial design information 
(40 CFR 230.11) in light of Subparts C through F of the guidelines; and the findings of  will be required to fully assess impacts and specify all of the requirements and controls 
compliance on the restrictions (40 CFR 230.12).   Subpart J of the guidelines provide the  that will need to be placed on dredging and placement of capping or other materials in 
standards and critieria  for the use of all types of compensatory mitigation when the  the river, including return flows, and riverbank remediation,  to minimize or avoid the 
response action will result in unavoidable impacts to the aquatic environment. impacts.  Also through the 404 analysis in remedial design, exact amounts of 

compensatory mitigation for unavoidable loss of aquatic habitat will be determined and 
mitigation plans developed. 

Actions that discharge pollutants to  Clean Water Act, Section 402,   Regulates discharges of pollutants from point sources to waters of the U.S., and requires  Relevant and Appropriate to remedial activities that result in a point source discharge 
waters of U.S. 33 USC 1342 compliance with the standards, limitations and regulations promulgated per Sections 301, of pollutants to the river if more stringent than state promulgated point source 

304, 306, 307, 308 of the CWA. CWA §301(b) requires all direct dischargers to meet  requirements.
technology‐based requirements. These requirements include, for conventional pollutants, 
application of the best conventional pollutant control technology (BCT), and for toxic and 
nonconventional pollutants, the best available technology economically achievable (BAT). 
Where effluent guidelines for a specific type of discharge do not exist, BCT/BAT 
technology‐based treatment requirements are determined on a case‐by‐case basis using 
best professional judgment (BPJ). Once the BPJ determination is made, the numerical 
effluent discharge limits are derived by applying the levels of performance of a treatment 
technology to the wastewater discharge.

Actions that discharge pollutants to  Clean Water Act,  33 USC 1341, (Section  Any federally authorized activity which may result in any discharge into navigable waters  Relevant and Appropriate CWA 401 requirement, if more stringent than state 
waters of U.S.  401), 40 CFR Section, 121.2(a)(3), (4) and  requires reasonable assurances that the activity will be conducted in a manner which will  implementation regulations, that in‐water response actions that result in a discharge of 

(5)  Also see OAR 340‐048‐0015 "When  not violate applicable water quality standards by the imposition of any effluent  pollutants comply with water quality standards through the placement of water quality‐
Certification Required" pursuant to Oregon limitations, other limitations, and monitoring requirements necessary to assure the  based conditions and other requirements on the discharge deemed necessary. The 
state law. discharge will comply with applicable provisions of sections 1311, 1312, 1313, 1316, and  applicable state regulations require  reasonable assurance that any discharge to state 

1317 of the Clean Water Act.  Oregon administrative rule OAR 340‐048‐0015, Provides  waters will comply with state water quality standards.  Actions to implement the 
that federally‐approved activities that may result in a discharge to waters of the State  remedial action that may result in discharges to state waters include, but may not be 
requires evaluation whether an activity may proceed and meet water quality standards  limited to, dredging, capping,  placement of material for enhanced natural recovery, 
with conditions, which if met, will ensure that water quality standards are met. riverbank remediation, return flows or de‐watering sediments.  Conditions and other 

requirements  deemed necessary so that state water quality standards are not violated 
will be placed on any such discharge. 

Actions resulting in discharges to waters  ORS 468B.025  and State water quality  ORS 468B.025 prohibits pollution of any waters of the state and prohibits the discharge of All state‐wide and Willamette Basin‐specific water quality standards, including numeric, 
of the State of Oregon, including removal  standards established by rule:  any wastes into state waters if the discharge reduces the quality of the water below state  narrative, and designated uses, are Applicable requirements for any discharges to 
and fill activities  OAR 340‐041‐0002 through 0059, and  water quality standards.   By rule, the State establishes standards of quality and purity for  surface water from point sources and remedial activities that may result in discharges 

Willamette Basin Designated Uses and  the waters of the state  to waters of the state, such as, dredge and fill, capping, placement of material for 
Basin‐specific water quality standards at  enhanced natural recovery,  riverbank remediation, and return flows or de‐watering 
OAR 340‐041‐340 and OAR 340‐041‐345. sediments.  State‐wide and Willamette Basin‐specific water quality standards are 

Relevant and Appropriate to measuring effectiveness of controls on contaminated 
groundwater discharging to surface water.

Actions resulting in discharges from  ORS 196.825(5) ‐Statutory requirement to  State substantive requirements for mitigation for the reasonably expected adverse effects  Applicable compensatory mitigation standards and requirements for reasonably 
removal and fill activities  mitigate for expected adverse effects of  of removal or fill in a project development in waters of the state, including in designated  expected adverse effects, if any, from dredging, capping,  placement of material for 

removal and fill activities.  Applicable  Essential Indigenous Anadromous Salmonid Habitat. enhanced natural recovery, and riverbank remediation. The Site includes Essential 
substantive mitigation rules are: OAR 141‐ Indigenous Anadromous Salmonid Habitat and the specifically‐listed state regulations 
085‐510, 141‐085‐680, 141‐085 0685,  contain specific habitat mitigation standards not found in CWA Section 404 regulations 
141‐085‐0690, 141‐085‐0710,  for reasonably expected adverse effects of the dredging, capping and other remedial 
141‐085‐715. action activities, which will be incorporated into compensatory mitigation plans 

developed during remedial design.
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions in federal navigation channels  River and Harbors Act of 1899, Section 10,    The creation of any obstruction not affirmatively authorized by Congress, to the  Applicable requirement for how remedial actions are taken or constructed in the 

33 USC Section 403 and implementing  navigable capacity of any of the waters of the United States is prohibited; and it shall not  navigation channel so as not to create an obstruction to the navigable capacity.  
regulations at 33 CFR Sections 322(e),   be lawful to build or commence the building of any wharf, pier, dolphin, boom, weir,  Applicable to the use of aids to navigation as institutional controls for maintaining the 
323.3, 323.4(b)‐(c) and 329 breakwater, bulkhead, jetty, or other structures in any port, roadstead, haven, harbor,  integrity of the selected remedy.  Applicable to the placement of pilings or discharge of 

canal, navigable river, or other water of the United States, outside established harbor  dredged material that may impair the flow or circulation of waters or reach of waters of 
lines.  33 CFR 322(e) addresses placing of aids to navigation in navigable wates is under  the United States.
the purview of Section 10, and must meet requirements of the U.S. Coast Guard (33 CFR 
330.5(a)(1)).  33 CFR Section 323.4(b) and (c) provide if any discharge of dredged or fill 
material contains any toxic pollutant listed under section 307 of the CWA such discharge  
shall require compliance with Section 404 of the CWA.  Placement of pilings, or discharge 
of dredged material that where the flow or circulation of waters of the United States may 
be impaired or the reach of such waters reduced must comply with Section 10.  33 CFR 
329.4 defines the terms "navigable water of the United States" for purposes of the USACE 
regulations, including those addressing the discharge of dredged or fill material.

Actions generating pesticide residue  Hazardous Waste and Hazardous Materials State regulations that identify and define pesticide residue as a state hazardous waste,  Applicable regulations for characterizing dredged material as a state hazardous waste 
II. Identification and Listing of Hazardous but which are not subject to land disposal restrictions. for off‐site disposal. 
Waste 
OAR 340‐101‐0033(6) and (7); OAR 340‐
100‐0010(j); and OAR 340‐109‐0010(3) 
and (4)

Actions handling PCB remediation wastes  Toxic Substances Control Act,  15 USC  TSCA Subpart D regulates storage and disposal of PCB wastes and establishes  TSCA decontamination and disposal requirements are Applicable to the disposal of 
and PCB containing material  §2601 et seq., requirements for handling, storage, and disposal of PCB‐containing materials, including  contaminated dredged material, debris, or surface water with PCB contamination if 

40 CFR Part 761, Subpart D  and OAR  340‐ PCB remediation wastes, and sets performance standards for disposal technologies for  dredged sediment is found to contain 50 mg/kg in concentration.  Based on current 
110‐0065 (1) and (2) materials/wastes with concentrations in excess of 50 milligrams per kilogram (mg/kg).   data, PCB concentrations in dredged sediment at or above 50 mg/kg are not expected, 

Establishes decontamination standards for PCB contaminated debris.  Oregon PCB storage but if found, the cleanup will comport with this standard.  Certain types of debris that 
for disposal  regulations require the owners or operators of any facility using containers  may be encountered and which appears to be PCB equipment or potentially from a PCB‐
described in CFR 761.65(c)(7)(i)  prepare and implement a Spill Prevention Control and  Containing source, will require sampling and analysis compliant with TSCA to determine 
Countermeasure (SPCC) plan as described in 40 CFR Part 112. In complying with 40 CFR  if it is PCB remediation waste and needs to be disposed as such.  
Part 112, the owner or operator shall read "oil(s)" as "PCB(s)" whenever it appears.    
Because the remedy requires removal of sediment to specific depths and the maximum 
PCB concentrations detected in areas of the river to be dredged do not exceed 50 mg/kg, 
no substantive requirements triggered.  If additional testing during remedial design 
identifies sediments at concentrations of 50 mg/kg PCBS, TSCA regulations may be 
applicable for managing dredged material for off‐site disposal and listed here:  40 CFR 
761.1(b)(5), 40 CFR 761.3, 40 CFR 761.50(a) and (b)3, 40 CFR 761.61(a)(5) and (b), 40 CFR 
761.65(c)(9)(i)‐(iii), and 40 CFR 761(c).

Risk‐based limits protective of human  Clean Air Act, 40 CFR Parts 50 and 52 Places restrictions on air emissions from stationary and mobile sources that creates  These regulations are Relevant and Appropriate to evaluating how emissions may be 
health for air emissions associated with  threats to human health as defined in the regulations and which may be generated from  minimized or reduced during construction of the remedy.  
soil or sediment removal equipment used to construct the remedy.
Actions generating air emissions Oregon Air Pollution Control ORS 468A et.  DEQ is authorized to administer and enforce Clean Air program in Oregon. Rules provide  Applicable to remedial actions taking place on‐site on upland properties. Could apply to 

seq., General Emissions Standards OAR  general emission standards for fugitive emissions of air contaminants and require highest  earth‐moving equipment, dust from vehicle traffic, and mobile‐source exhaust, among 
340‐226 and best practicable treatment or control of such emissions. other things.
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions that involve handling of dredged  National Emission Standards for Asbestos,  40 CFR 61.150(a) requires that there be no visible emissions to the outside air during  Relevant and Appropriate as standards for handling  dredged sediment or riverbank 
sediment or riverbank soils containing  40 CFR 61.150(a)(1)(i) ‐ (v) collection, processing, packaging, or transporting of any asbestos‐containing waste  soils containing asbestos that is going to on‐site or off‐site disposal facilities.  Friable 
asbestos material.   Subsections (a)(1)(i) and (ii) require that asbestos‐containing waste material be  asbestos may be encountered during remediation in riverbanks and in the river where 

adequately kept wet and provide how to keep such wet so as not to discharge any visible  landfilling or disposal of friable asbestos occurred at industrial operations using such 
emissions to the outside air.  Subsection (a)(1)(iii)  requires that after wetting, seal all  material, such as, chemical manufacturers and ship building and dismantling 
asbestos‐containing waste material in leak‐tight containers while wet; or, for materials  operations, and where encountered the cleanup will comport with this standard. 
that will not fit into containers without additional breaking, put materials into leak‐tight 
wrapping.  Subsections (a)(1)(iv) and (v) require: Label the containers or wrapped 
materials specified in paragraph (a)(1)(iii) of this section using warning labels specified by 
Occupational Safety and Health Standards of the Department of Labor, Occupational 
Safety and Health Administration (OSHA) under 29 CFR 1910.1001(j)(4) or 
1926.1101(k)(8). The labels shall be printed in letters of sufficient size and contrast so as 
to be readily visible and legible. For asbestos‐containing waste material to be transported 
off the facility site, label containers or wrapped materials with the name of the waste 
generator and the location at which the waste was generated.

Actions that involve off‐site disposal of  National Emission Standards for Asbestos,  40 CFR 61.150(b)(1) and (2)  require: All asbestos‐containing waste material shall be  Applicable to offsite transportation, treatment and disposal of asbestos‐containing 
dredged sediment or riverbank soils  40 CFR 61.150(b)(1) and (2) and (c) deposited as soon as is practical by the waste generator at a waste disposal site operated  waste material segregated from contaminated environmental media such as sediment 
containing asbestos in accordance with the provisions of § 61.154, or an EPA‐approved site that converts  and soil that is generated during dredging or excavation of sediment and riverbank 

RACM and asbestos‐containing waste material into nonasbestos (asbestos‐free) material  soils. 
according to the provisions of § 61.155.  Subsection (c) requires: Mark vehicles used to 
transport asbestos‐containing waste material during the loading and unloading of waste 
so that the signs are visible. The markings must conform to the requirements of §§ 
61.149(d)(1) (i), (ii), and (iii).

Actions on the riverbanks that expose and  National Emission Standards for Asbestos,  40 CFR 61.151(a)(2) requires: Cover the asbestos‐containing waste material with at least  Applicable to exposed asbestos‐containing waste material and soils managed in situ on 
manage on‐site soils containing asbestos 40 CFR 61.151(a)(2) and (3),  40 CFR  15 centimeters (6 inches) of compacted nonasbestos‐containing material, and grow and  riverbanks during remediation or taken off‐site for disposal. 

61.151(b)(1)(i) through (iii) and 40 CFR  maintain a cover of vegetation on the area adequate to prevent exposure of the asbestos‐
61.151(b)(2)  containing waste material. In desert areas where vegetation would be difficult to 

maintain, at least 8 additional centimeters (3 inches) of well‐graded, nonasbestos crushed 
rock may be placed on top of the final cover instead of vegetation and maintained to 
prevent emissions.  40 CFR 61.151(b)(3) requires: Cover the asbestos‐containing waste 
material with at least 60 centimeters (2 feet) of compacted nonasbestos‐containing 
material, and maintain it to prevent exposure of the asbestos‐containing waste.  40 CFR 
61.151(b)(1)(i) through (iii)  requires: (1) Display warning signs at all entrances and at 
intervals of 100 m (328 ft) or less along the property line of the site or along the 
perimeter of the sections of the site where asbestos‐containing waste material was 
deposited. The warning signs must: (i) Be posted in such a manner and location that a 
person can easily read the legend; and (ii) Conform to the requirements for 51 cm × 36 cm 
(20″ × 14″) upright format signs specified in 29 CFR 1910.145(d)(4) and this paragraph; 
and (iii) Display the following legend in the lower panel with letter sizes and styles of a 
visibility at least equal to those specified in this paragraph. Spacing between any two lines 
must be at least equal to the height of the upper of the two lines.

40 CFR 61.151(b)(2) requires: Fence the perimeter of the site in a manner adequate to 
deter access by the general public.

Actions generating air emissions Fugitive Emission Requirements OAR 340‐ State regulations that prohibit any person from openly accummulating asbestos material  Applicable to remedial actions that may encounter friable or nonfriable asbestos  
208‐0205, 0208, and 0209 or asbestos‐containing material and sets disposal requirements for  Friable Asbestos and  material or asbestos‐containing material and the off‐site disposal of such.  

Nonfriable Asbestos  
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions that may alter waterbodies and  Fish and Wildlife Coordination Act.   Requires federal agencies to consider effects on fish and wildlife from projects that may   Applicable to determining impacts and appropriate mitigation, if necessary, for effects 
that may effect fish and wildlife 16 USC 662 and 663, 50 CFR 6.302(g) alter a body of water and mitigate or compensate for project‐related losses, which  on fish and wildlife from filling activities or discharges from point sources.

includes discharges of pollutants to water bodies.
Actions that may affect ESA listed and  ODFW Fish Management Plans for the  Provides basis for in‐water work (dredging and filling) windows in the Willamette River.  Applicable to placing restrictions on when dredging and filling can occur in the 
State protected fish and wildlife species Willamette River.  Willamette River due to presence of ESA listed and state protected species at the site.

OAR 635, div 500
Actions that may affect marine mammals Marine Mammal Protection Act.  Imposes restrictions on the taking, possession, transportation, selling, offering for sale,  Applicable to response actions that could harm marine mammals in the Willamette 

16 USC §1361 et seq. 50 CFR 216 and importing of marine mammals. River and may require best management practices be used for observing and avoiding 
contact with such species during construction of the remedy.

Actions that may affect migratory birds Migratory Bird Treaty Act. 16 USC §703 50  Makes it unlawful to take any migratory bird. “Take” is defined as pursuing, hunting,  Applicable to response actions that could harm migratory birds using the Willamette 
CFR §10.12 wounding, killing, capturing, trapping and collecting. River and may require use of best management practices for observing and avoiding 

contact with such species during construction of the remedy.
On‐site actions that involve generating,  OAR 340‐100‐0001(3) and OAR 340‐100‐ Oregon has adopted and incorporates by reference the federal RCRA hazardous waste  Oregon's hazardous waste and materials regulations are Applicable to the generation, 
handling and disposal of hazardous waste 0002(1) management program.  Oregon adopted the federal Hazardous Waste Identification Rule  storage, handling, treatment and disposal of hazardous waste on‐site and slated for off‐

that provides for an exclusion for dredged materials subject to the requirements of a  site disposal.  Oregon's hazardous waste identification rule exempts handling and on‐
permit under the Clean Water Act or the Marine Protection, Research, and Sanctuaries  site management of dredged materials subject to the requirements of a permit under 
Act from RCRA Subtitle C. the Clean Water Act or Marine Protection, Research, and Sanctuaries Act. However, any

dredged material that will be disposed of in an off‐site disposal facility must comply 
with these standards.

Actions generating solid wastes or   Solid waste defined in 40 CFR 261.2.  Must determine if solid waste (residue as defined in OAR 340‐100‐0010) is a hazardous  Hazardous waste characterization and determination is Applicable for off‐site disposal.  
hazardous wastes for off‐site disposal Determining if solid waste is hazardous per waste using the following method:

40 CFR § 262.11(a‐c) and OAR 340‐102‐ • Should first determine if  waste is excluded from regulation under 40 CFR261.4; and
0011  ‐  Hazardous Waste Determination • Must then determine if waste is listed as a hazardous waste under subpart D 40 CFR 

part 261 or whether the waste is (characteristic waste) identified in subpart C of 40 CFR 
part 261 by either:
    (1) Testing the waste according to the methods set forth in subpart C of 40 CFR part 
261, or according to an equivalent method approved by the Administrator under 40 CFR 
§260.21; or
    (2) Applying knowledge of the hazard characteristic of the waste in light of the 
materials or the processes used.  Additionally, Oregon has promulgated its own hazardous 
waste determination regulation:  "(1) The provisions of this rule replace the requirements 
of 40 C.F.R. Sec. 262.11. 

(2) A person who generates a residue as defined in OAR 340‐100‐0010 must determine if 
that residue is a hazardous waste using the following method: 
(a) Persons should first determine if the waste is excluded from regulation under 40 C.F.R. 
Sec. 261.4 or OAR 340‐101‐0004; 
(b) Persons must then determine if the waste is listed as a hazardous waste in Subpart D 
of 40 C.F.R. Part 261; 
(c) Persons must then determine if the waste is listed under the following listings: 
NOTE: Even if the waste is listed, the person still has an opportunity under OAR 340‐100‐
0022 to demonstrate to the Commission that the waste from their particular facility or 
operation is not a hazardous waste. 
(d) Regardless of whether a hazardous waste is listed through application of subsections 
(2)(b) or (2)(c) of this rule, persons must also determine whether the waste is hazardous 
under Subpart C of 40 C.F.R. Part 261 by either: 
(A) Testing the waste according to the methods set forth in Subpart C of 40 C.F.R. Part 
261, or according to an equivalent method the Department approves under OAR 340‐100‐
0021, or
NOTE: In most instances, the Department will not consider approving a test method until 
the EPA approves it. 
(B) Applying knowledge of the hazard characteristic of the waste in light of the materials 
or the processes used." 

Actions generating dredged material  40 CFR § 261.4(g) Dredged material that is subject to the requirements of Section 404 of the CWA is not a  The exemption is Applicable to the dredging, in‐situ treatment, handling, storage or 
hazardous waste hazardous waste for purposes of regulation under RCRA. other on‐site activities of dredged materials that are being managed in accordance with 

Section 404 analysis and approvals. 
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions generating RCRA hazardous waste  40 CFR § 264.13(a)(1)  Must obtain a detailed chemical and physical analysis on a representative sample of the  This requirement is Applicable to characterizing dredged materials for off‐site disposal.
that will be disposed of in a permitted off‐ waste(s), which at a minimum contains all the information that must be known to treat, 
site disposal facility store, or dispose of the waste in accordance with pertinent sections of 40 CFR 264 and 

268. 
Actions generating RCRA hazardous waste 40 CFR § 268.7(a)(1) Must determine if the hazardous waste has to be treated before land disposed. This is  This requirement is Applicable to characterizing and treating dredged materials slated 

done by determining if the waste meets the treatment standards in 40 CFR 268.40,  for off‐site disposal.
268.45, or 268.49 by testing in accordance with prescribed methods or use of generator 
knowledge of waste.
This determination can be made concurrently with the hazardous waste determination 
required in 40 CFR 262.11.
Must comply with the special requirements of 40 CFR § 268.9 in addition to any 
applicable requirements in 40 CFR § 268.7.

Actions generating RCRA hazardous waste  40 CFR § 268.9(a) Must determine each EPA Hazardous Waste Number (waste code) applicable to the waste This requirement is Applicable to characterizing and treating dredged materials slated 
in order to determine the applicable treatment standards under 40 CFR 268 et seq. for off‐site disposal.
This determination may be made concurrently with the hazardous waste determination 
required in Sec. 262.11 of this chapter. Must determine the underlying hazardous 
constituents [as defined in 40 CFR 268.2(i)] in the characteristic waste.

Actions generating industrial wastewater 40 CFR § 261.4(a)(2) Industrial wastewater discharges that are point source discharges subject to regulation  This requirement is Applicable to wastewater generated by the remedy that will be 
under section 402 of the CWA, as amended, are not solid wastes for the purpose of  discharged from a point source in accordance with Section 402 of the CWA.
hazardous waste management.
[Comment: This exclusion applies only to the actual point source discharge. It does not 
exclude industrial wastewaters while they are being collected, stored or treated before 
discharge, nor does it exclude sludges that are generated by industrial wastewater 
treatment.]

Actions requiring temporary storage of  OAR 340‐102‐0034 A generator may accumulate hazardous waste at the facility provided that  (accumulation  The substantive requirements are Applicable to temporary storage of hazardous waste 
hazardous waste of RCRA hazardous waste on site as defined in 40 CFR §260.10) : at an on‐site transloading facility, but no permit will be required.

40 CFR § 262.34(a);
40 CFR §262.34(a)(1)(i); • waste is placed in containers that comply with 40 CFR 265.171–173; and
40 CFR § 262.34(a)(2) and (3) • the date upon which accumulation begins is clearly marked and visible for inspection on
40 CFR § 262.34(c)(1) each container;

• container is marked with the words “hazardous waste”; or
• container may be marked with other words that identify the contents if accumulation of
55 gal. or less of RCRA hazardous waste or one quart of acutely hazardous waste listed in 
§261.33(e) at or near any point of generation Oregon 
hazardous waste regulations further require:
(1) In addition to the requirements of 40 CFR 262.34, a generator may accumulate 
hazardous waste on‐site for 90 days or less without a permit provided that, if storing in 
excess of 100 containers, the waste is placed in a storage unit that meets the 
Accumulation requirements of 40 CFR 264.175 and
(2) A generator shall comply with provisions found in 40 CFR, Part 262 and each applicable 
requirement of 40 CFR 262.34(a), (b), (c), (d), (e), and (f).

Actions resulting in the storage of solid  OAR 340‐093‐0210 and 0220 State of Oregon solid waste general provisions regarding storage and collection of solid  Applicable requirements to operation of an on‐site transloading facility for dredged 
waste waste and transportation related requirements for trucks servicing a solid waste  materials slated for off‐site disposal.

collection facility.
Actions resulting in the storage of solid  OAR 340‐095‐0010, 0020, 0030, 0050(1) &  State of Oregon solid waste regulations for solid waste land disposal sites other than  Applicable requirements to the siting, design, operation and closure of an on‐site 
waste (2), 0070(2) municipal solid waste landfills.  Specifically, regulations related to the location siting,  transloading facility for dredged material slated for off‐site disposal.

operating criteria, design criteria, groundwater monitoring and closure requirements for a 
non‐municipal solid waste landfill.
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Table 25b. Action‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Action Regulation/Citation Criterion/Standard Comments
Actions transporting hazardous materials  49 CFR 171.1(b) Any person who, under contract with a department or agency of the federal government,  Applicable to transportation of hazardous materials.

transports “in commerce,” or causes to be transported or shipped, a hazardous material 
shall be subject to and must comply with all applicable provisions of the HMTA and HMR 
at 49 CFR 171 ‐ 180 related to marking, labeling, placarding, packaging, emergency 
response, etc.

Actions that involve storage and  40 CFR Part 264, Subparts B, C, F, G, I, J, K,  These regulations provide standards for location, design, operation, and closure of units  The listed requirements of Part 264 are Applicable to the siting, design, operation, and 
treatment of hazardous waste at the  L, M, AA, BB, CC, and DD in which treatment of hazardous waste may occur at the transloading facility.  These  closure of any containers, tank systems, surface impoundments, waste piles or land 
transloading facility regulations also provide requirements for use and management of containers, tank  treatment areas used for the storage (over 90 days) and/or treatment of hazardous 

systems, surface impoundments, waste piles, and land treatment units one or more of  waste on‐site prior to disposal off‐site.  The specific storage system and treatment 
which may be used for the storage and treatment of hazardous waste at the transloading  methods that may be employed at the on‐site transloading facility will be determined 
facility.  Subparts AA, BB, and CC provide air emission standards for process vents,  during remedial design.
equipment leaks, and tanks, surface impoundments and containers may be used at the 
transloading facilty.
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Table 25c. Location‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Location Regulation/Citation Criterion/Standard Comments
Presence of archaeologically or  Native American Graves  Requires Federal agencies and museums which have possession of or  If Native American cultural items are present on property 
historically sensitive area Protection and Reparation  control over Native American cultural items (including human remains,  belonging to the Oregon Division of State Lands (DSL) that is a 

Act, 25 USC 3001‐3013,  43  associated and unassociated funerary items, sacred objects and objects of  part of the response action area, this requirement is 
CFR 10 cultural patrimony) to compile an inventory of such items. Prescribes  Applicable. If Native American cultural items are collected by 

when such Federal agencies and museums must return Native American  an entity which is either a federal agency or museum, then 
cultural items. “Museums” are defined as any institution or State or local  the requirements of the law are Applicable.
government agency that receives Federal funds and has possession of, or 
control over, Native American cultural items.

Presence of archaeologically or  Indian Graves and  Prohibits willful removal of cairn, burial, human remains, funerary object,  Relevant and Appropriate if archaeological material is 
historically sensitive area Protected Objects  sacred object or object of cultural patrimony. Provides for re‐interment of  encountered.

ORS 97.740‐760 human remains or funerary objects under the supervision of the 
appropriate Indian tribe. Proposed excavation by a professional 
archaeologist of a native Indian cairn or burial requires written notification 
to the State Historic Preservation Officer and prior written consent of the 
appropriate Indian tribe.
Prohibits persons from excavating, injuring, destroying or damaging
archaeological sites or objects on public or private lands unless
authorized.

Presence of archaeologically or  Archaeological Objects and  Imposes conditions for excavation or removal of archaeological or  Relevant and appropriate if archaeological material 
historically sensitive area Sites  historical materials. encountered.

ORS 358.905‐ 955 
ORS 390.235

Presence of archaeologically or  National Historic  Requires the identification of historic properties potentially affected by  Applicable if historic properties are potentially affected by 
historically sensitive area Preservation Act.   the agency undertaking, and assessment of the effects on the historic  remedial activities.

16 USC 470 et seq.  property and seek ways to avoid, minimize or mitigate such effects. 
36 CFR Part 800 Historic property is any district, site, building, structure, or object included 

in or eligible for the National Register of Historic Places, including artifacts, 
records, and material remains related to such a property.

Presence of archaeologically or  Archaeological and Historic  Provides for the preservation of historical and archaeological data that  Applicable if historical and archaeological data may be 
historically sensitive area Preservation Act.  16 USC  may be irreparably lost as a result of a federally‐approved project and  irreparably lost by implementation of the remedial activities.

469a‐1 mandates only preservation of the data.
Presence of floodplain as designated  44 CFR 60.3(d)(2) and (3) Prohibits encroachments that would result in any increase in flood levels  FEMA flood rise requirements are considered Relevant and 
on  FEMA Flood Insurance map during occurrence of base flood discharge. Appropriate requirements for remedial actions that involve 

capping or other placement of material in the river or on 
riverbanks that may increase flood levels.
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Table 25c. Location‐Specific ARARs for Remedial Action at the Portland Harbor Superfund Site

Location Regulation/Citation Criterion/Standard Comments
Presence of floodplain as designated  Federal Emergency  44 CFR 9 (Requirements for Flood Plain Management Regulations Areas)  The substantive identified FEMA regulations are Relevant and 
on map Management Act  Requires measures to reduce the risk of flood loss, minimize impact of  Appropriate for assessing impacts, if any, to the floodplain 

regulations at 44 CFR 9  floods, and restore and preserve the natural and beneficial values of  and flood storage from the response action and developing 
(which sets forth the policy,  floodplains.   The Executive Orders 11988 as amended by 13690 direct  compensatory mitigation that is beneficial to floodplain 
procedure and  federal agencies to evaluate the potential effects of action that may be  values.  Substantive portions of the Executive Order are To‐Be‐
responsibilities to  taken in a floodplain and to avoid, to the extent possible, long‐term and  Considered. 
implement and enforce  short‐term adverse effects assocated wit the occupancy and modification 
Executive Orders 11988  of floodplains, and to avoid direct or indirect support of floodplain 
(Management of  develoment wherever there is a practicable alternative.  Executive Order 
Floodplain) To Be  11990 directs that activities conducted by federal agencies avoid, to the 
Considered, as amended by  extent possible, long‐term and short‐term adverse effects associated with 
E.O. 13690 and 11990  the modification or destruction of wetlands and to avoid direct or indirect 
(Protection of Wetlands) To  support of new construction in wetlands when there are practible 
Be Considered alternatives.

Presence of wetlands Executive Order for  Requires measures to avoid adversely impacting wetlands whenever  To Be Considered guidelines in assessing impacts to wetlands, 
Wetlands Protection.   possible, minimize wetland destruction, and preserve the value of  if any, from the response action and for developing 
Executive Order 11990  wetlands. appropriate compensatory mitigation for the project.
(1977)  To Be Considered

Presence of state‐listed threatened or  Protection and  Survival Guidelines are rules for state agency actions affecting species  Substantive requirements of Survival Guidelines are Relevant 
endangered wildlife species Conservation Programs  listed under Oregon's Threatened or Endangered Wildlife Species law. and Appropriate to remedial activities affecting state‐listed 

ORS.  496.171 to 496.182.  species.
Survival Guidelines 
OAR 635‐100‐0135

Presence of essential fish habitat Magnuson‐Stevens Fishery  Requires federal agencies consult with NMFS on actions that may  Applicable because the National Marine Fisheries Service has 
Conservation and  adversely affect Essential Fish Habitat (EFH), defined as "those waters and  designated the Lower Willamette River as EFH.  EPA evaluated 
Management Act.   substrate necessary to fish for spawning, breeding, feeding, or growth to  effects to EFH from the proposed remedial action in a 
50 CFR Part.600.920 maturity." biological assessment.

Presence of federally endangered or  Endangered Species Act. 16  Actions authorized, funded, or carried out by federal agencies may not  Applicable to remedial actions that may impact endangered 
threatened species USC 1536 (a)(2),  jeopardize the continued existence of endangered or threatened species  or threatened species or critical habitat that are present at 

Listing of endangered or  or result in the adverse modification of species' critical habitat. Agencies  the site.  Listed species are found at the Site, and critical 
threatened specieis per 50  are to avoid jeopardy or take appropriate mitigation measures to avoid  habitat for listed salmonids has been designated within the 
CFR 17.11 and 17.12 or  jeopardy. site. Coordination will occur with the National Marine 
designation of critical  Fisheries Service and US Fish and Wildlife Service regarding 
habitat of such species  actions to be taken, their impacts on listed species, and 
listed in 50 CFR 17.95 measures that will be taken to reduce, minimize, or avoid 

such impacts so as not to jeopardize the continuted existence 
or adversely modify critical habitat.  If take cannot be 
avoided, take permission from the Services will be obtained.   
EPA evaluated effects to listed and threatened species and 
critical habitat from the proposed remedial action in a 
preliminary biological assessment.  As further details are 
developed in remedial design, the biological assessment will 
be supplemented.
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Appendix A3 
Relevant Figures from the 
Portland Harbor RI/FS – Feasibility Study 
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Appendix A4 
Relevant Table from the Explanation of 
Significant Differences 
 



1 of 1 
 

ESD Table 1. cPAH (BaPeq) CUL and Highly Toxic PTW Thresholds  

Portland Harbor Superfund Site  

Portland, OR 

 

Scenario Application Area ROD Value Updated Value 1 

Direct Contact 

Sediment CUL 

Beach Areas   12 µg/kg 85 µg/kg 

Direct Contact 

Sediment CUL 

Nearshore sediment 

(excluding beach areas) 

Not provided 774 µg/kg 

Clam Consumption 

Tissue Target Level 

Navigation Channel 

Sediment 

7.1 µg/kg 51.6 µg/kg 

Shellfish Consumption 

Sediment CUL 

Navigation Channel 

Sediment 

39.5 µg/kg 2 1,076 µg/kg 

Highly Toxic PTW 

Threshold 

Site-Wide 106,000 µg/kg 774,000 µg/kg 

 

1 Updated Value is based on change in BaP CSF from 7.3 mg/kg-day to 1 mg/kg-day. 
2 Corrected Value 

 



 

 

 

Appendix B  
Field Sampling Plan 



 

September 3, 2020  
US Moorings Project Area  

Revised Final Field Sampling Plan 
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1 Introduction 
This Revised Final Field Sampling Plan (FSP) has been prepared by Anchor QEA, LLC, on behalf of 
NW Natural for the US Moorings Project Area (Project Area), located on the Willamette River 
between approximately the downriver end of the St. Johns Bridge and river mile 6.1 on the west side 
of the Willamette River (Figure B1-1). This FSP has been prepared under the Administrative 
Settlement Agreement and Order on Consent for Removal Action (AOC; CERCLA Docket 
No. 1020090255), the AOC Amendment No. 2 for Remedial Design at B1 Navigation Channel Project 
Area and U.S. Moorings Project Area, and the Remedial Design Statement of Work, Portland Harbor 
Superfund Site, US Moorings Project Area (SOW; EPA 2020). This FSP presents the data objectives, the 
proposed field sampling and data collection methodologies, and the analytical testing to be 
conducted during the implementation of the pre-design investigation (PDI) at the Project Area. 

1.1 Purpose and Objectives of the Field Sampling Plan 
This FSP, which is Appendix B of the Revised Final Pre-Design Investigation Work Plan (PDIWP), 
details the methods and processes that will be used to collect data in support of the objectives laid 
out in the PDIWP. This PDI is being implemented to fill data gaps necessary to support the following 
objectives: 

• SMA Refinement Objective: based on sampling and analysis of surface sediment at less than 
150-foot sample spacing and refinement of the SMAs within the Project Area based on 
exceedances of the Record of Decision – Portland Harbor Superfund Site, Portland, Oregon 
(ROD; EPA 2017) remedial action levels (RALs) and principal threat waste (PTW)highly toxic 
thresholds using the dataset set forth in Section 3.2(a)(1) of the Project Area SOW (EPA 2020) 
and described in the PDIWP 

• CSM Refinement Objective: based on sampling and analysis of erodible riverbank surface 
soils at approximately 150-foot sample spacing to inform the potential for riverbank erosion 
and need for remedial action on the riverbank based on exceedances of the RALs and 
PTW-highly toxic thresholds 

• Remedial Technology Refinement Objective: based on sampling and analysis of subsurface 
sediment and angled top of riverbank borings at less than 150-foot sample spacing to 
determine the depth of contamination (DOC; bottom depth of RAL and PTW-highly toxic 
exceedances) throughout the Project Area, provide subsurface sediment data to support 
capping evaluations, and determine the subsurface riverbank soil concentrations within the 
riverbank to support dredging and capping evaluations. 



 

Revised Final Field Sampling Plan 2 September 2020 

1.2 Document Organization 
The remainder of this document is organized into the following sections: 

• Section 2 – Project Management and Responsibilities 
• Section 3 – Sample Collection, Processing, and Handling Procedures 
• Section 4 – Field Documentation, Sample Handling, Decontamination Procedures, and 

Investigation-Derived Waste Management 
• Section 5 – Chemical and Physical Testing 
• Section 6 – Field Sampling Schedule 
• Section 7 – References 

2 Project Management and Responsibilities 
This section describes the project management structure for implementing this FSP. Additional 
information about staff responsible for project management and other roles is defined in the 
Revised Final Quality Assurance Project Plan (QAPP; Appendix C of the PDIWP). 

The project manager for Anchor QEA is Mr. Ryan Barth. Mr. Barth will be responsible for overall 
project coordination and providing oversight on planning and coordination, all project deliverables, 
and performance of the administrative tasks needed to ensure timely and successful completion of 
the project. He will also be the main point of contact for the U.S. Environmental Protection Agency 
(EPA) regional project manager and will be responsible for coordinating EPA approval of PDIWP 
deviations via submittal field change request (FCR) forms. Any deviations from the PDIWP will be 
provided expeditiously to EPA for approval. 

The field coordinator for Anchor QEA is Mr. Nik Bacher. Mr. Bacher will provide overall direction for 
the sampling program in terms of logistics, personnel assignments, and field operations. 
Furthermore, he will be responsible for managing field activities and general field quality 
assurance/quality control (QA/QC) oversight. He will ensure that appropriate protocols for sample 
collection, preservation, and holding times are observed and oversee delivery of environmental 
samples to the designated laboratories for chemical and physical analyses.  

The project chemist will be Ms. Delaney Peterson. Ms. Peterson’s responsibilities will include 
coordination with laboratories regarding sample receipt, requested analyses, and turnaround times. 
She will also answer technical and logistical questions related to the analyses requested, including 
issues related to limited sample availability, which impact detection limits and matrix interferences. 

Sample analysis will be conducted by pre-qualified laboratories, and the laboratory project managers 
will act as the primary points of contact at each analytical laboratory, as discussed in the QAPP. The 
project chemist will communicate with the laboratory project managers to resolve sampling, receipt, 
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analysis, and storage issues. Multiple laboratories will be analyzing samples during the PDI sampling 
program; each laboratory will have a laboratory project manager.  

3 Sample Collection, Processing, and Handling Procedures 
The surface sediment, subsurface sediment, and riverbank angled boring sampling methods 
described in this document were previously presented in the EPA-approved Gasco Sediments 
Cleanup Action Pre-Remedial Design Data Gaps Field Sampling Plan and Pre-Remedial Design Data 
Gaps Quality Assurance Project Plan (Appendices A and B of the Revised Pre-Remedial Design Data 
Gaps Work Plan [Anchor QEA 2019]) and associated EPA-approved FCRs. The riverbank surface soil 
sampling methods described in Section 3.3.2 have not been previously approved by EPA. 
Components of this work that rely on ASTM International (ASTM) methods will refer to currently 
adopted versions of the methods to ensure data quality. 

To complete the field activities, Anchor QEA will work with qualified health-and-safety-focused 
subconsultants to implement the surface sediment sampling, subsurface sediment coring sampling, 
riverbank surface soil sampling, and riverbank angled boring programs.  

3.1 PTW-NAPL Identification 
Anchor QEA will visually inspect the full depth of each individual sediment grab sample, riverbank 
boring, and sediment core and will note the presence of PTW-nonaqueous phase liquid (NAPL) and 
the depth interval of occurrence. 

PTW-NAPL will be identified in accordance with the site-specific visual definition, defined in 
Section 3.6.2.1 of the Statement of Work to the 2009 AOC (CERCLA Docket No. 10-2009-0255): 
“Any layer or seam of product, regardless of thickness, that is clearly defined as liquid NAPL that is 
also mobile (i.e., ‘oozes’ or ‘drips’ out of the core during core observations).” 

Small depressions will be made in each surface grab, boring, and core in areas showing the visual 
absence and presence of petroleum-impacted soils and sediments to evaluate the presence of 
PTWNAPL. If NAPL freely flows into a depression, additional depressions will be made immediately 
above and below to delineate the depth of PTW-NAPL.  

3.2 Surface Sediment Sampling 
Sections 3.2.1 through 3.2.3 describe the sample collection, processing, and handling procedures to 
be followed during the collection of surface sediment samples during the PDI. The QAPP 
(Appendix C of the PDIWP) outlines the analytical methods and details the data quality objectives 
(DQOs) and QA/QC protocols to be followed during these activities. 
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3.2.1 Surface Sediment Sampling Plan 
As described in Section 6.1 of the PDIWP, the intent of the surface sediment sampling program is to 
collect additional information to achieve the following objectives: 

• Update the contaminant of concern (COC) ROD Table 21 RAL and PTW-highly toxic threshold 
natural neighbor exceedance contours using the ROD (EPA 2017) surface sediment dataset 
supplemented with additional surface sediment data, identified in Section 3.2 of the PDIWP, 
that have been collected under EPA-approved plans and oversight 

• Update the existing sediment quality data recency of closely located surface sediment grabs 
collected within the Project Area SMAs  

• Increase the data density within the SMAs of the Project Area sufficiently to support remedial 
design 

• Refine SMAs within the Project Area using increased surface sediment data density 

To achieve these objectives, three-point composite surface sediment samples will be collected at 
55 locations at less than 150foot sample spacing throughout the Project Area to provide additional 
data density and refine the current SMA limits.  

Each of the surface sediment grab samples will be analyzed for the COCs associated with the ROD 
Table 21 RAL and PTW-highly toxic thresholds (EPA 2017). Sample location IDs and proposed 
coordinates are shown in Table B3-1. Chemical and physical testing is discussed in Section 5.1. 
Testing methods, QA/QC information, and DQOs are discussed in the QAPP.  

3.2.2 Surface Sediment Collection Methods 
The surficial sediment sampling protocols used in this investigation are consistent with those 
conducted as part of the EPA-approved Pre-Remedial Design Data Gaps Field Sampling Plan 
(Appendix A to the Revised Pre-Remedial Design Data Gaps Work Plan [Anchor QEA 2019]). Surface 
sediment samples will be collected using either a hydraulic or gravity-driven Van Veen grab sampling 
device capable of collecting a sample to a minimum depth of 1 foot below mudline (bml). Sampling 
locations will be located using a differential global positioning system (DGPS), and the proposed 
sampling location coordinates are provided in Table B3-1. The sampling locations will be approached 
at slow boat speeds to minimize the disturbance of bottom sediments. Prior to collecting each 
sample, the depth to mudline will be determined using a calibrated fathometer or lead line. 

At each surface sediment location, three grab samples will be collected in a triangular pattern with an 
equidistant spacing of approximately 25 feet around the proposed target location. Each of these 
subsamples will be composited and homogenized into one sample as further described in this 
section. The final sample location will be reported as the centroid of the triangle formed by the three 
subsample locations after post-processing the GPS data. During the collection of each subsample, 



 

Revised Final Field Sampling Plan 5 September 2020 

the grab sampler will be lowered over the side of the boat using a winch and davit connected to a 
cable at an approximate speed of 0.3 foot per second. When the sampler reaches the mudline, the 
sampler will be closed, and DGPS coordinates will be recorded. The sampler will be weighted as 
necessary to help achieve the target penetration depth and acceptance criteria. At this time, the 
depth to mudline will be determined using a calibrated fathometer or lead line. The sampler will be 
retrieved aboard the vessel and evaluated for acceptance based on the following criteria: 

1. Overlying water is present, and the turbidity does not visually suggest disturbance of the 
mudline. 

2. The sampler is not overfilled. 
3. The sediment surface appears visually undisturbed. 
4. There are no visual signs of winnowing or leaking from the sampling device. 
5. At least 8 inches of material is recovered, consistent with the criteria in the EPA-approved 

Pre-Remedial Design Data Gaps Field Sampling Plan (Appendix A to the Revised Pre-Remedial 
Design Data Gaps Work Plan [Anchor QEA 2019]). 

Grab samples not meeting these criteria will be rejected and the sample collection steps repeated 
until the acceptance criteria are met, but no more than six individual subsample attempts will occur 
at each composite location, and the three attempts with the highest recovery will be retained. If the 
composite average recovery is greater than 0.3 foot, the sample will be retained for analysis. 
Deployments will be repeated within an approximately 10-foot radius of the target subsample 
location. Subsample locations may be adjusted based on unexpected field conditions (e.g., presence 
of riprap, large debris, or other obstructions). If no material is recovered after two attempts at a 
subsample location, the location will be offset to a maximum of a 50-foot radius from the target 
location. If adequate recovery is not achieved (i.e., 8 inches) after two attempts at a target subsample 
location, the grab with the largest recovery will be accepted and noted in the field log and surface 
sediment sample log.  

All grab samples, regardless of acceptance, will be logged as they are collected, and accepted 
subsamples will be processed as described in Section 3.2.3. Representative volumes from the full 
recovered depth of each subsample grab will be collected in separate decontaminated stainless-steel 
bowls and covered with aluminum foil. Once all three acceptable subsamples have been collected, an 
approximately equal-volume aliquot of each of the three subsample grabs will then be composited 
and homogenized to create the final sample for that location. The sampler will be rinsed with river 
water to remove all solid material between subsample grabs and decontaminated after completing 
the sampling at a given location using the procedures identified in Section 4.3. 

Visual observations for PTW-NAPL using the site-specific definition will be made on the sediment 
surface and throughout the entire depth, by sequentially removing 4-inch sediment layers until the 
bottom of the sampler is reached, for each individual grab sample collected using the logging and 
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processing procedures identified in Section 3.2.3. All surface sediment grab sample information and 
observations will be recorded in the field log and the surface sediment sample log sheet 
(Attachment A) following the specifications in Section 3.2.3.  

3.2.3 Surface Sediment Logging and Processing Procedures 
The following procedures will be used to log and process accepted and rejected surface sediment 
samples: 

• Siphon off water overlying the mudline, taking care not to remove sediment. 
• Take digital photographs of each grab with a label indicating project, sample location, and 

date. 
• Record the sample description on the grab sample log form, including, but not limited to, the 

following observations as appropriate: 
‒ Physical soil description in accordance with the Unified Soil Classification System 

(USCS ASTM D2488 – Standard Practice for Description and Identification of Soils 
[Visual-Manual Procedures]) including soil type, density/consistency, color, and other 
similar descriptors 

‒ Presence of PTW-NAPL and other signs of petroleum contamination (e.g., sheens) 
‒ Odor (e.g., hydrogen sulfide, petroleum) 
‒ Presence of organic material (e.g., vegetation, roots, or twigs) 
‒ Anthropogenic debris 
‒ Biological activity (e.g., shells, tubes, bioturbation, or organisms) 
‒ Any other distinguishing characteristics or features 

• Do not subsample materials more than 2 inches in diameter or debris into sample containers. 
• Visually assess the presence of PTW-NAPL using the site-specific definition provided in 

Section 3.1. Prior to subsampling for chemical analyses, depressions will be made in the 
sediment using a decontaminated stainless-steel spoon or similar to evaluate for the presence 
of NAPL that oozes or drips out of the depression during processing. 

• Collect the upper 1 foot (i.e., 30 centimeters), or less if acceptance recovery criteria are met, of 
sediment without touching the sidewalls using a decontaminated stainless-steel trowel or 
equivalent. Place the sediment into a single decontaminated stainless-steel bowl and 
homogenize until uniform color and texture are achieved.  

• Collect one archive jar for each grab subsample in case it is later determined that individual 
analyses could be useful to refine the results of the composite sample. 

• Once the samples are homogenized, cover the bowl containing representative material from 
each subsample grab with aluminum foil and place on ice. 

• Once all three subsample grabs have been successfully collected, use a decontaminated 
stainless-steel spoon to place an  equal volume of sediment from each grab into a single 
clean stainless-steel bowl and homogenize until uniform color and texture is achieved. 
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• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for sediment chemistry analysis, including one archive jar per sampling interval 
(sufficient volume allowing). 

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP. 

3.3 Riverbank Surface Soil and Angled Boring Subsurface Soil Sampling  
Sections 3.3.1 through 3.3.6 describe the riverbank surface soil and riverbank angled soil boring 
sample collection, processing, and handling procedures to be followed during the PDI sampling to 
be performed by Anchor QEA. The QAPP details the QA/QC protocols to be followed during these 
activities. 

3.3.1 Riverbank Surface Soil and Angled Boring Subsurface Soil Sampling 
Plan 

As described in Section 4.4 of the PDIWP, the intent of the riverbank surface and subsurface soil 
sampling program is to collect additional information to inform the following RD evaluations: 

• Estimated vertical and lateral extents of PTW-NAPL, and RAL, PTW-highly toxic, and ROD 
Table 17 riverbank soil/sediment cleanup level (CUL) exceedances in the riverbank 

• Lateral extent of the riverbank that passes the erosion evaluation identified in the ROD 
technology application decision tree (Appendix A of the PDIWP) 

• Evaluation of applicable remediation technologies based on erosion and presence of 
contamination 

• Bulk sediment data to support the riverbank capping demonstration 

To achieve these objectives, riverbank surface soil samples will be collected at 13 locations along the 
shoreward extents of the Project Area (Figure B3-2). Each of the riverbank surface soil grab samples 
will be analyzed for the parameters identified in Section 5.2. Sample location IDs and proposed 
coordinates are shown in Table B3-2. Chemical and physical testing is discussed in Section 5.2. 
Testing methods, QA/QC information, and DQOs are discussed in the QAPP.  

Additionally, riverbank subsurface soil angled borings will be advanced at 13 locations along the top 
of the riverbank, as shown in Figure B33. Each of the samples from the riverbank subsurface angled 
borings will be analyzed for the parameters identified in Section 5.3. Sample IDs, proposed boring 
depths, and proposed coordinates are provided in Table B3-3. Chemical testing is discussed in 
Section 5.3. Analytical methods and QA/QC information are discussed in the QAPP.  
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Each of the subsurface soil angled borings has been located as close as accessible to the top of the 
riverbank on a 150-foot horizontal spacing along the Project Area uplands immediately adjacent to 
the river and Project Area. Each boring bottom depth is based on the surface elevation at the nearest 
in-water toe-of-slope sediment core. These advancement depths will characterize the wedge of 
material that resides between the uplands and the sediment cores at the toe of the slope. 

Sections 3.3.2 and 3.3.3 describe the sample collection, processing, and handling procedures to be 
followed during the collection of the riverbank surface soil samples during the PDI. The QAPP 
outlines the analytical methods and details the DQOs and QA/QC protocols to be followed during 
these activities. 

Sections 3.3.4 and 3.3.5 describe the sample collection, processing, and handling procedures to be 
followed during the collection of samples from riverbank angled borings during the PDI sampling by 
the selected drilling contractor. The QAPP outlines the analytical methods and details the QA/QC 
protocols to be followed during these activities. 

3.3.2 Riverbank Surface Soil Collection Methods 
This section and Section 3.3.2 present the riverbank surface sample collection and processing 
methods. The testing methods associated with these programs are described in Section 5.2. At each 
subsampling location, soil will be collected using a decontaminated stainless-steel soil sampling 
hand auger and stainless-steel spoons or scoops, following procedures listed in ASTM E1676. The 
soil sample interval will be from the ground surface to 1 foot below ground surface. Sufficient soil 
volume will be collected for all soil chemical testing and placed into a stainless-steel mixing bowl for 
homogenization. Consistent with ASTM recommendations, the following procedures for sample 
collection and processing will be followed: 

• Locate the sampling locations using a DGPS (the proposed sampling location coordinates are 
provided in Table B3-2). 

• At each surface sediment location, collect three grab samples in a triangular pattern with an 
equidistant spacing of approximately 25 feet around the proposed target location. The final 
sample location will be reported as the centroid of the triangle formed by the three 
subsample locations after post-processing the GPS data. 

• Clear the surface of the location at which the sample is to be collected of debris such as 
leaves or twigs. 

• If grass or other plants are present, cut the plants to ground level and remove before the 
sample is collected. 

• Exclude gravel and rocks greater than 2 inches from the sample. 
• Qualitatively describe the soil samples, including color; texture; and the presence of roots, 

leaves, or soil organisms. 
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• Immediately following the collection of the subsamples for a location, collect a single discrete 
VOC sample from the surface grab location that looks to be most visually contaminated 
(i.e., soil containing what appears to be the most mobile NAPL or tar based on field 
observations, if such sediment is apparent within the sample interval). Collect this volatile 
organic compound (VOC) sample using a clean T-bar and place it in a pre-labeled container 
with methanol preservative. Collect the sample prior to homogenization to minimize 
volatilization. Close the container lid tightly and examine to minimize the potential for excess 
sediment inhibiting a tight seal. 

• Using a decontaminated stainless-steel spoon, place a proportionate volume of soil from each 
subsample into a single clean stainless-steel bowl and homogenize until uniform color and 
texture is achieved. 

• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for all proposed analyses.  

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP. 

• After completing the sampling at a given location, sampling equipment will be 
decontaminated using the procedures identified in Section 4.3. 

3.3.3 Riverbank Surface Soil Logging and Processing  
Visual observations for PTW-NAPL using the site-specific definition provided in Section 3.1 will be 
made throughout the entire depth, by sequentially examining 4-inch soil layers until the 1-foot 
sample depth is reached, for each individual grab sample collected following the procedures 
identified in Section 3.3.1. Depressions will be made in the soil using a melon baller to evaluate for 
the presence of NAPL that oozes or drips out of the sample during processing.  

All surface soil grab sample information and observations will be recorded in the field log and in the 
surface sediment/soil sample log sheet (Attachment A) following the procedures specified in 
Section 3.3.1.  

3.3.4 Riverbank Angled Boring Collection Methods 
The borings will be advanced by a sonic drill rig after clearing the target location as necessary to 
facilitate access and performing utility locates as specified in the Emergency Response and Health and 
Safety Plan (Appendix D of the PDIWP). The target locations may need to be adjusted based on 
contractor access. The drill rig will be set up so the core barrel enters the ground at an angle 
approximating the angle of the riverbank slope, but it will be no less than 45 degrees and no more 
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than 90 degrees. This angle will be confirmed in the field using an inclinometer. Continuous soil 
samples will be obtained and sampled at the frequency and depth intervals identified in Table B3-3.  

3.3.5 Soil Logging and Processing Procedures 
To account for the angled boring, the corrected depth is the vertical distance from the ground 
surface if the core barrel was oriented perpendicular to the ground surface. Corrected sample depths 
will be determined using Equation 1. 

Equation 1 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐷𝐷𝑉𝑉𝐷𝐷𝑉𝑉ℎ 𝐵𝐵𝑉𝑉𝑉𝑉𝐵𝐵𝐵𝐵 𝐺𝐺𝑉𝑉𝐵𝐵𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝐺𝐺𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉𝑉𝑉 = 𝑆𝑆𝑉𝑉𝑆𝑆𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉 𝐷𝐷𝑉𝑉𝐷𝐷𝑉𝑉𝑉𝑉𝐺𝐺𝑉𝑉𝑉𝑉 𝑃𝑃𝐺𝐺𝐷𝐷ℎ𝑉𝑉𝐺𝐺 𝑆𝑆𝑉𝑉𝐵𝐵𝑆𝑆 𝐺𝐺𝑉𝑉𝐵𝐵𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝐺𝐺𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉𝑉𝑉 ∗
sin(𝑉𝑉𝐺𝐺𝑉𝑉𝑉𝑉𝑒𝑒 𝑉𝑉𝐺𝐺𝑎𝑎𝑉𝑉𝑉𝑉 𝐵𝐵𝑆𝑆 𝑏𝑏𝐵𝐵𝑉𝑉𝑉𝑉𝐺𝐺𝑎𝑎)  

 

The following description provides a detailed account of the boring sample processing procedures: 

• Lay out the sample bags horizontally for each run at a boring location. Cut the bags 
longitudinally using scissors to minimize penetration and disturbance of the soil during 
cutting. 

• Immediately following the opening of the sample bag, collect representative VOC samples 
from the target intervals using a clean T-bar and place them into a pre-labeled container with 
methanol preservative. Collect the sample prior to homogenization to minimize volatilization. 
Close the container lid tightly and examine to minimize the potential for excess sediment 
inhibiting a tight seal. 

• Following VOC subsampling and prior to subsampling for the remainder of the chemical 
analyses, visually assess the presence of PTW-NAPL using the site-specific definition provided 
in Section 3.1. Make depressions in the sediment using a melon baller to evaluate for the 
presence of NAPL that oozes or drips out of the sample depressions during processing.  

• Record the description of the full length of the borehole on the boring log form, including but 
not limited to the following observations, as appropriate: 

‒ Sample recovery (recovered soil depth relative to penetration depth and percent 
compaction) 

‒ Physical soil description in accordance with USCS (ASTM D2488 – Standard Practice for 
Description and Identification of Soils [Visual-Manual Procedures]), including soil type, 
density/consistency, color, and other similar descriptors 

‒ Presence of PTW-NAPL and other signs of petroleum contamination (e.g., sheens) 
‒ Odor (hydrogen sulfide, petroleum) 
‒ Presence of organic material (e.g., vegetation, roots, or twigs) 
‒ Anthropogenic debris 
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‒ Any other distinguishing characteristics or features 
• Take digital photographs of each borehole sample interval with a label indicating the location 

and depth of the interval. Collect samples at the intervals in each boring identified in 
Table B3-3. 

• Using a decontaminated stainless-steel spoon, place a proportionate volume of soil from the 
identified sample interval(s) into a single clean stainless-steel bowl and homogenize until 
uniform color and texture is achieved. 

• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for all proposed analyses.  

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP. 

3.3.6 Soil Boring Abandonment 
Soil borings will be abandoned using the approach approved at the upland Gasco property by the 
Oregon Department of Environmental Quality and Oregon Water Resources Department 
(Bayuk 2009). The bentonite grout slurry that will be placed from the bottom of the borehole to the 
mudline or ground surface using a tremie pipe. The discharge end of the tremie pipe will be 
submerged in the grout to avoid breaking the seal while filling the borehole. For intervals where 
NAPL is present, as determined by visual inspection of recovered soil samples for presence of 
PTWNAPL, the grout slurry will consist of a bentonite/organoclay blend consisting of approximately 
9 parts Wyoming sodium bentonite and 1 part organoclay by volume, mixed to a 20% solids content. 
The resulting mud weight of the 20% solids solution will be approximately 9.5 to 9.7 pounds per 
gallon. The use of granular bentonite across the portion of the borehole within the vadose zone is an 
acceptable alternative to the placement of the grout slurry across this zone. 

3.4 Subsurface Sediment Sampling 
Sections 3.4.1 through 3.4.3 describe the subsurface sediment sample collection, processing, and 
handling procedures to be followed during the PDI sampling to be performed by Anchor QEA. The 
QAPP details the QA/QC protocols to be followed during these activities. 

3.4.1 Subsurface Sediment Sampling Plan 
As described in Section 5.2 of the PDIWP, the intent of the subsurface sediment sampling program is 
to collect subsurface sediment data to support the following evaluations: 

• DOC and dredge prism delineation  
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• Viability of the capping remedial technology in the navigation channel, future maintenance 
dredge (FMD) area, and intermediate and shallow regions of the Project Area.  

To achieve this objective, 16-foot and 20foot sediment cores will be collected at the 57 locations 
(Figure B3-1). Due to water depth access limitations of the sediment coring equipment, 16-foot core 
barrels will be used in nearshore shallow regions, and 20-foot core barrels will be used in offshore 
intermediate, FMD, and navigation channel regions (as described in the EPA-approved FCR No. 9 for 
the Revised Pre-Remedial Design Data Gaps Work Plan [Anchor QEA 2019]). These locations were 
selected to provide 150foot sediment core spacing throughout the Project Area. Sample IDs and 
proposed coordinates for each core are shown in Table B3-4. Chemical testing is discussed in 
Section 5.4. Analytical methods and QA/QC information are discussed in the QAPP. The subsurface 
sediment sampling protocols used in this investigation are consistent with the protocols in the 
EPA-approved Pre-Remedial Design Data Gaps Field Sampling Plan (Appendix A to the Revised 
Pre-Remedial Design Data Gaps Work Plan [Anchor QEA 2019]). 

3.4.2 Subsurface Sediment Collection Methods 
Subsurface sediment samples will be collected using a vibracore sampler. Sampling locations will be 
located using a DGPS, and the proposed sampling location coordinates are provided in Table B3-4. 
Prior to collecting each core, the depth to mudline will be determined using a calibrated fathometer 
or lead line. 

Subsurface sediment will be collected in 3.75-inch-inside-diameter aluminum core tubes with a 
stainless-steel core catcher riveted to the bottom end. Core tubes will be decontaminated prior to 
use following the protocols outlined in Section 4.3. Care will be taken during sampling to avoid 
contact of the core tube with potentially contaminated surfaces. Extra core tubes will be available 
during sampling operations for uninterrupted sampling in the event of potential core tube breakage 
or contamination. Core tubes suspected to have been accidentally contaminated will not be used. 

The vibracore will be deployed from the bow of the vessel using an A-frame and winch assembly. A 
16- or 20-foot decontaminated aluminum pipe will be clamped to the vibracore. If the location is on 
a sloping mudline, the vibracore base can be reconfigured to attempt to match the slope to facilitate 
vertical penetration of the core. Once in position, the vibracore unit will be deployed, energized, and 
driven to a maximum of 16 or 20 feet bml or refusal. The physical characteristics at each proposed 
sampling location are anticipated to be variable precluding an accurate estimation of the core 
recovery at each location prior to collection. Once a penetration of 16 or 20 feet bml or refusal 
occurs, the vibracore will be turned off and returned to the surface for comparison to the sample 
acceptability criteria. The location of refusal will be recorded using a DGPS for future reference. The 
penetration depth will be evaluated based on data from the vessel’s onboard penetration monitor 
and marker rings attached to the side of the vibracore base guiding rods that are pushed up on the 
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guiding rods as the core barrel is driven into the sediments. Upon retrieving a core, the following 
information will be recorded: 

• Date and time the core was collected 
• Depth to mudline 
• Total drive length 
• Recovered length 
• Condition of core surface (whether overlying water is present and the core surface is intact) 
• Condition of core tube (whether the core tube is in good condition and not excessively bent) 
• Preliminary assessment of sediment characteristics contained in the core catcher at the 

bottom of the tube 
• Project name, location, and sampling date on an appropriately labeled photograph 

To determine if a core is suitable for processing, the following acceptability criteria will be used: 

1. Recovery was at least 75% of the length of core penetration as discussed in the PDIWP. If refusal 
or poor recovery is consistently encountered during coring in the Project Area, a change in 
approach (e.g., reducing the number of required attempts) will be discussed with EPA. 

2. Cored material did not extend out of the top of the core tube or contact any part of the 
sampling apparatus at the top of the core tube. 

3. There were no obstructions noted in the core catcher that might have blocked the subsequent 
entry of sediment into the core tube and resulted in incomplete core collection. 

Core tubes of approximately 4 feet or less will be cut to facilitate upright storage and truck transport 
to the processing location. The cut tubes will be individually labeled and sealed with core caps taped 
over with duct tape to prevent material loss during transport. Core orientation will also be noted on 
each tube. Labels identifying the core section will be securely attached to the outside of the tube 
using tape and waterproof ink or by scribing the information into the core tube with a metal 
screwdriver. The core sections will be stored upright in the core storage box on the boat until 
transferred to the upland core processing area. Ice will be added to the core storage box on the boat 
if the core sections are kept on the boat for extended periods (e.g., not transferred in the middle of 
the day and at the end of each day). At the upland core processing area, the core sections will be 
stored approximately upright in iced containers, or in a refrigeration unit, in the appropriate 
orientation until core processing is conducted. If multiple core rejections (three attempts) occur 
within a 20-foot radius of the planned location, the core with the best recovery will be deemed 
acceptable and processed. If moving a core location (location X) due to refusal, low recovery, or 
obstruction results in that location being collected within 50 feet of another proposed core location 
(location Y), then the second proposed location (location Y) may not be collected. 
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3.4.3 Subsurface Sediment Core Logging and Processing Procedures 
All cores will be carefully transferred from the sampling vessel to large containers full of ice or a 
refrigerated space at a designated shoreside location where processing will be conducted. The 
anticipated processing facility is on the Gasco property along the central portion of the property near 
the top of the riverbank area. Core processing occurred in this same location during completion of 
the Pre-Remedial Design Data Gaps Field Sampling Plan (Appendix A to the Revised Pre-Remedial 
Design Data Gaps Work Plan [Anchor QEA 2019]). 

The following is a detailed account of the core processing procedures: 

• Lay out the core tubes for the entire penetration depth for a sampling location. Cut the core 
tubes longitudinally using a circular saw, setting the saw blade depth to minimize penetration 
and disturbance of the sediment during cutting. 

• Identify sample intervals in each core per Table B3-5. Cores will be sampled for both DOC 
(1foot intervals) and cap modeling (2- or 3-foot intervals). The cap modeling (bulk sediment) 
intervals for shallow, intermediate, FMD, and navigation channel regions are specified in 
Table B3-5.  

• Immediately following opening of the core for VOC sampling , collect representative samples 
from the necessary intervals using a clean T-bar and place them into a pre-labeled container 
with methanol preservative. Collect the sample prior to homogenization to minimize 
volatilization. Close the container lid tightly and examine to minimize the potential for excess 
sediment inhibiting a tight seal.  

• Visually assess for the presence of PTW-NAPL using the site-specific definition provided in 
Section 3.1. Depressions will be made in the sediment using a melon baller to evaluate for the 
presence of NAPL that oozes or drips out of the sample during processing.  

• Record the description of the full length of the core sample on the core log form, including 
but not limited to the following observations, as appropriate: 

‒ Sample recovery (recovered sediment depth relative to penetration depth and percent 
compaction) 

‒ Physical soil description in accordance with USCS (includes soil type, 
density/consistency, color, and other similar descriptors) 

‒ Presence of PTW-NAPL and other signs of petroleum contamination (e.g., sheens) 
‒ Odor (e.g., hydrogen sulfide, petroleum) 
‒ Presence of organic material (e.g., vegetation, roots, or twigs) 
‒ Anthropogenic debris 
‒ Biological activity (e.g., shells, tubes, bioturbation, or organisms) 
‒ Any other distinguishing characteristics or features 

• Take digital photographs of each 1-foot core interval with a label indicating the location and 
depth of the core interval. 
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• Using a decontaminated stainless-steel spoon, place a proportionate volume of sediment 
from every sample interval into a single clean stainless-steel bowl or high-density 
polyethylene  bucket and homogenize until uniform color and texture is achieved. 

• Using a decontaminated stainless-steel spoon, fill pre-labeled, laboratory-provided sample 
containers for all proposed analyses. After filling the sample containers, place a portion of the 
remaining volume into additional laboratory-provided sample containers to be archived for 
potential future analysis. 

• Immediately place filled and sealed sample containers in a cooler with ice to maintain 
temperature at approximately 4°C until delivered to the project laboratory, while following the 
handling and chain-of-custody procedures described in Section 4.2.3. The required sample 
volumes, preservation, and maximum holding times for the categories of analytes are 
presented in the QAPP. 

• Analysis will be performed at the depth intervals specified for DOC testing in Section 5.4.1 and 
cap model testing in Section 5.4.2. 

3.5 Horizontal Positioning and Vertical Control 
Horizontal positioning at each sampling location will be determined using a DGPS with a handheld 
GPS unit as backup if necessary. All vertical geographical coordinates will be relative to the City of 
Portland datum (COP), and horizontal geographical coordinates will be in the North American Datum 
of 1983 (NAD83) High Accuracy Reference Network 91 (HARN91), Oregon State Plane, North Zone, 
in international feet. 

Mudline elevations of each sediment sampling location will be determined relative to COP by 
measuring the water depth with a calibrated fathometer or lead line and subtracting the tidal 
elevation. River elevations will be determined using the on-site river gauge transducer installed on 
the PacTerm dock. 

3.6 Field Quality Assurance/Quality Control Samples  
Field QA/QC samples will be collected and used to evaluate the variability resulting from sample 
handling and the efficiency of field decontamination procedures (Section 4.3). All field quality control 
samples will be documented in the Project Area log book. 

3.6.1 Field Duplicates  
Field duplicates (i.e., homogenization duplicates) will be collected at a frequency of one per 
20 samples. The field duplicates will be prepared by dividing aliquots of the homogenate (during 
grab, core, or boring processing and/or field collection) into two distinct samples for the laboratory 
(the original sample and a duplicate). The samples will be processed in the same way as the original 
sample and will be submitted to the laboratory as blind samples. The duplicate samples will be 
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analyzed for the full suite of bulk sediment and soil testing listed in the QAPP. This type of field 
QA/QC sampling is not applicable to VOCs given sampling for these chemicals does not include 
homogenization of the sample volume. Field duplicates for VOCs will be collected by taking 
additional samples as close to the original sample as possible. Field duplicate sample identification 
procedures are described in Section 3.7.2.  

3.6.2 Field Blanks  
Field blank samples will be collected at the start of each sampling program to evaluate the efficiency 
of field decontamination procedures. One rinse blank and one field blank will be collected for each 
type of sampling technique used. The rinse blank will consist of rinsing down the sediment grab, 
coring, boring, homogenization equipment, or water sampling equipment with distilled water after 
sample collection and decontamination and collecting the rinsate. The field blank will be collected by 
pouring distilled water directly into the sampling containers. In addition, a trip blank will be included 
in each container shipped to the analytical laboratory containing samples to be analyzed for volatiles 
(i.e., VOCs). The field blank samples will be analyzed for all chemicals within a given sampling 
program. Rinse, field, and trip blank sample identification procedures are described in Section 3.7.2.  

3.7 Location and Sample Identification 
Each discrete sediment sample will be assigned a unique alphanumeric identifier according to the 
method described in this section. The identifiers facilitate sample tracking by incorporating 
identifying information. The alphanumeric identifiers will be assigned for sediments and soils as 
described in Sections 3.7.1 and 3.7.2. 

3.7.1 Sample Identification 
The alphanumeric identifiers will be assigned in the following manner for surface sediment grab 
samples, sediment core samples, and soil samples: 

• The first six characters for the in-water locations identify the sample location by the project 
descriptor: USMPDI = US Moorings Pre-Design Investigation. 

• The next three characters identify the sample location: 001 = Location 001. 
• The next two to six characters identify the sampling matrix: 

‒ SG = Surface Sediment Grab (A, B, and C suffixes will be applied to subsample 
locations) 

‒ SS = Surface Soil Grab (A, B, and C suffixes will be applied to subsample locations) 
‒ RAB = Riverbank Angled Boring 
‒ SC = Sediment Core 

• The next two characters identify the subsurface sampling interval in feet below ground 
surface, though not applicable to surface sediment grab samples. 
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• The next six characters identify the collection date: YYMMDD. 

Examples: 

1. Sample number USMPDI-002SG-201101 indicates a sediment grab sample obtained from 
Location 002 on November 1, 2020. 

2. Sample number USMPDI-015SC-4-8-201110 indicates a sediment core sample obtained from 
Location 015 and collected at a depth of 4 to 8 feet bml on November 10, 2020. 

3. Sample number USMPDI-006SS-201101 indicates a surface soil grab sample obtained from 
Location 006 on November 1, 2020. 

The sampling depth intervals will also be noted in the field logs and provided in the chemical 
analytical results tables. 

3.7.2 Field Quality Assurance/Quality Control Sample Identification 
The field QA/QC samples will be assigned a unique alphanumeric identifier according to the 
following method: 

• The first three characters identify the sample location by using the first letter of each word in 
the location name: USMPDI = US Moorings Pre-Design Investigation. 

• The rinse blank samples will be followed with an -RB and a two-letter identifier for the sample 
collection technique (SG for sediment grab, SC for sediment core, or SS for surface soil, and 
RAB for riverbank angled boring) followed by the date in YYMMDD format. 

• The field blank samples will be followed with an -FB (SG for sediment grab, SC for sediment 
core, AB for riverbank angled boring, and PW for porewater) followed by the date in 
YYMMDD format.  

• The trip blank samples will be followed with a -TB (SG for sediment grab, SC for sediment 
core, AB for riverbank angled boring, and PW for porewater) followed by the date in 
YYMMDD format.  

• The homogenization duplicate will be followed with –XXXSG-YYMMDD (surface sediments) 
where XXX is the location number plus 1,000 and YYMMDD is the sampling date. 

For example, sample number USMPDI-RB-SG-201101 and USMPDI-1001SG-201101 represent a 
sediment grab rinse blank collected on November 1, 2020, and a homogenization duplicate collected 
from sediment grab sample Location 01 on November 1, 2020, respectively. 

4 Field Documentation, Sample Handling, Decontamination 
Procedures, and Investigation-Derived Waste Management 

Consistent methods of field documentation, sample handling, equipment decontamination, and 
investigation-derived waste (IDW) management will be used throughout the program. 
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4.1 Field Documentation 
A complete record of all field activities will be maintained, including the following: 

• Documentation of all field activities in field log books 
• Documentation of all samples collected for analysis 

The field staff will maintain the field log books, which will consist of bound, numbered pages. All 
on-site activities, including health and safety entries, and field observations will be documented in 
these log books. All entries will be made in indelible ink. The field log books are intended to provide 
sufficient data and observations to enable readers to reconstruct events that occurred during the 
sampling period. The field log books will include clear information concerning any modifications to 
the details and procedures identified in this FSP. Surface sediment sample, sediment core, and soil 
boring collection log sheets will be completed for each sampling location (sample log sheets are 
presented in Attachment A).  

Logs and field notes of all samples will be maintained as samples are collected and correlated to the 
sampling location map. The following information will be included as part of this documentation: 

• Percent recovery and factors used to determine the recovery (for cores) 
• Coordinates of each location as determined by DGPS 
• Date and time of collection of each sample 
• Names of field supervisor and personnel collecting and logging in the sample 
• Observations made during sample collection, including presence of PTW-NAPL per the 

site-specific definition provided in Section 3.1, weather conditions, complications, ship traffic, 
and other details associated with the sampling effort 

• Sample location number 
• Length and/or depth intervals of each core/boring section, surface sediment grab sample, or 

riverbank soil grab sample 
• Qualitative notation of apparent resistance of sediment/soil column when coring/boring 
• Any deviation from the approved PDIWP and FSP 
• Additional photographic documentation will be provided to EPA during completion of the 

PDIWP vessel sampling activities. The specific content for this documentation will be 
determined in coordination with EPA. 

4.2 Sample Handling 
This section describes the sample containers, sample handling and storage, chain-of-custody forms, 
and sample shipping for all sediment sampling activities.  
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4.2.1 Sample Containers for Analysis 
All sample containers received from the analytical laboratory will be pre-cleaned and certified. Prior 
to shipping, the analytical laboratory will add preservative, where required. Sample container types 
are listed in Table B4-1.  

Prior to filling, each container will be clearly labeled with the name of the project, sample number, 
type of analysis, date, time, and initials of the person preparing the sample.  

4.2.2 General Sample Handling and Storage 
The guidelines for sample handling and storage for collected samples are provided in Table B4-1. 
Sample containers, instruments, working surfaces, technician protective gear, and other items that 
may come into contact with environmental media must meet high standards of cleanliness. All 
equipment and instruments used to remove sediment from the sampler will be made of glass, 
stainless steel, or polytetrafluoroethylene and will be decontaminated prior to each day’s use and 
between sampling or homogenization events.  

All working surfaces and instruments will be thoroughly cleaned, decontaminated (following the 
protocols in Section 4.3), and covered with aluminum foil to minimize outside contamination 
between sampling events. Disposable gloves will be discarded after processing each location and 
replaced prior to handling decontaminated instruments or work surfaces. Sample containers will be 
kept in packaging as received from the analytical laboratory until use; a sample container will be 
withdrawn only when a sample is to be collected and returned to a cooler containing completed 
samples.  

4.2.3 Sample Transport and Chain-of-Custody Procedures 
All containerized samples will be delivered to the designated analytical laboratories by courier after 
preparation is completed. Specific sample shipping procedures will be as follows:  

• The shipping containers will be clearly labeled with sufficient information (name of project, 
time and date container was sealed, person sealing the container, and consultant’s office 
name and address) to enable positive identification. 

• Individual sample containers will be placed in a sealable plastic bag, packed to prevent 
breakage, and transported in a sealed ice chest or other suitable container. 

• Glass jars will be separated in the shipping container by shock-absorbent material 
(e.g., bubble wrap) to prevent breakage. 

• Ice (in separate, sealed plastic bags) will be placed in the cooler to maintain a storage 
temperature of approximately 4°C. 

• A sealed envelope containing chain-of-custody forms will be enclosed in a plastic bag and 
taped to the inside lid of the cooler. 
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• The cooler lids will be secured by wrapping the coolers in strapping tape. 
• Signed and dated chain-of-custody seals will be placed on all coolers prior to shipping. 
• Each cooler or container containing the sediment and soil samples for analysis will be picked 

up at the Gasco facility by courier daily. 

Upon transfer of sample possession to the analytical laboratory, the persons transferring custody of 
the sample container will sign the chain-of-custody form. Upon receipt of samples at the laboratory, 
the shipping container seal will be broken, and the receiver will record the temperature and 
condition of the samples and cross-check the sample inventory with the chain-of-custody form. 
Chain-of-custody forms will be used internally in the laboratory to track sample handling and final 
disposition. 

4.3 Field Equipment Decontamination 
To prevent sample cross contamination, sampling and processing equipment in contact with the 
environmental media will undergo the following decontamination procedures prior to and between 
collection activities in accordance with EPA protocols (EPA 2001). Between samples, all sampling 
equipment that will come in contact with the sample media will be decontaminated prior to use by 
the following procedures:  

• Rinse with river water and wash with a scrub brush until free of sediment. 
• Wash with phosphate-free detergent (e.g., Alconox). 
• Visually inspect the sampler and repeat the rinse-and-scrub step, if necessary. If scrubbing 

and rinsing with Alconox is insufficient to remove visually observable tar- or oil-related 
contamination on sampling equipment, the equipment will be scrubbed and rinsed using 
acetone (or similar type solution) until all visual signs of contamination are absent. 

• Rinse with deionized water three times. 

All sample homogenizing equipment (e.g., spoons and bowls) will be decontaminated prior to and 
between processing cores/borings at each location using the same procedures detailed in this 
section. 

4.4 Management of Investigation-Derived Waste and Surface Water 
Sheens 

Information regarding the management of IDW and incidental surface water sheens produced during 
sampling are detailed in Sections 4.4.1 and 4.4.2. 

4.4.1 Management of Investigation-Derived Waste 
IDW, including excess sediments remaining following chemical and physical subsampling, purge 
water, fluids used for decontamination of sampling equipment, and disposable wastes (e.g., gloves, 
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paper towels, or aluminum foil) will be placed into appropriate containers and staged on site for 
disposal. Consistent with the Pre-Remedial Design Data Gaps Field Sampling Plan (Appendix A to the 
Revised Pre-Remedial Design Data Gaps Work Plan [Anchor QEA 2019]), excess surface sediments will 
not be considered IDW and will be returned to the river at the approximate sampling location if the 
sediments do not contain visible sheens or PTW-NAPL. 

Sediments and soil remaining after collection and processing will be placed into sealable containers 
(55-gallon open-top drums). Disposable wastes will be placed into two heavy-duty plastic bags 
(i.e., double-bagged). All solid waste will be disposed off site at an appropriate Resource 
Conservation and Recovery Act (RCRA)-permitted solid waste disposal facility.  

Excess sediment and soil IDW resulting from core processing will be characterized by collecting and 
analyzing one 5-part composite sample per drop box and one composite sample per every five to 
ten 55-gallon drums. Samples will be tested for total concentrations of the following analytes, 
hazardous characteristics, and free liquids: 

• Free liquids  
• VOCs  
• Diesel- and oil-range hydrocarbons  
• Gasoline-range hydrocarbons  
• RCRA eight metals (total)  
• Total cyanide  
• Semivolatile organic compounds (SVOCs), including polycyclic aromatic hydrocarbons (PAHs) 
• Ignitability  
• Corrosivity  

All sediment and soil IDW will be screened against toxicity characteristic (TC) values consistent with 
Code of Federal Regulations (CFR) Title 40, Chapter I, Subchapter I, Part 261, Subpart C, §261.24 to 
determine suitable waste disposal options. TC values are based on results from testing analytes by 
toxicity characteristic leaching procedure (TCLP) methodology. TC screening values (milligrams per 
liter [mg/L] TCLP) will be multiplied by 20 for comparison to total concentrations (milligrams per 
kilogram) reported by the laboratory to account for attenuation related to the leaching process. 

After laboratory results have been compiled and screened as required, NW Natural will prepare a 
profile package addressed to its transportation and disposal (T&D) contractor requesting transport 
and disposal of the material. The profile package will include a cover letter, tabulated analytical 
results and screening TC values (where available), laboratory reports, and a completed waste profile 
for the proposed final disposition (disposal facility) of the waste. T&D will be coordinated with the 
T&D contractor. 

https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40tab_02.tpl
https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40chapterI.tpl
https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40CIsubchapI.tpl
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&n=pt40.28.261&r=PART&ty=HTML
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&n=sp40.28.261.c&r=SUBPART&ty=HTML
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Decontamination fluids and other water generated during the investigation will be stored in sealed 
55-gallon drums. One representative sample will be collected for each 500 to 1,000 gallons of fluid 
generated. The resulting samples of fluids will be tested for the following analytes: 

• VOCs  
• Diesel- and oil-range hydrocarbons  
• Gasoline-range hydrocarbons  
• RCRA eight metals (total)  
• Total cyanide  
• SVOCs, including PAHs 
• Ignitability  
• Corrosivity  

All contained fluids will be screened against TC values consistent with CFR Title 40, Chapter I, 
Subchapter I, Part 261, Subpart C, §261.24 to determine suitable waste disposal options. TC screening 
values (mg/L) will compared to total concentrations (mg/L) reported by the laboratory. 

After laboratory results have been compiled and screened as required, NW Natural will prepare a 
profile package addressed to its T&D contractor, requesting transport and disposal of the material. 
The profile package will include a cover letter, tabulated analytical results and screening TC values 
(where available), laboratory reports, and a completed waste profile for the proposed final 
disposition (disposal facility) of the waste. T&D will be coordinated with the T&D contractor. 

4.4.2 Management of Surface Water Sheens 
There is potential for surface water sheens to develop while implementing the PDI sampling. Sheens 
observed may be the result of natural processes or investigation methods. To ensure that any sheen 
observed is managed appropriately, the following protocols will be followed: 

• Sheens resulting from the disturbance of sediments during the PDI will be handled using the 
following procedures: 

‒ Sorbent booms will be deployed to capture any significant sheen observed on the 
water surface during sediment grab or subsurface core collection.  

‒ If necessary, the sorbent booms will be deployed and managed by a small support 
vessel to allow the sampling vessel to operate without interruption. 

‒ Depending on the size of the sheen observed, the National Response Center 
(800-424-8802) may be contacted to advise on additional mitigation measures and 
appropriate agency notifications, if necessary. The EPA project manager will also be 
notified under this scenario. 

https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40tab_02.tpl
https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40chapterI.tpl
https://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&tpl=/ecfrbrowse/Title40/40CIsubchapI.tpl
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&n=pt40.28.261&r=PART&ty=HTML
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=5bf14a54dae59aab41c0b5ff00d554b0&mc=true&n=sp40.28.261.c&r=SUBPART&ty=HTML
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5 Chemical and Physical Testing 
This section summarizes the target physical and chemical analyses for the various media sampled. 
Sample analyses will be conducted in accordance with EPA-approved methods (where available) and 
the QAPP. Prior to analysis, all samples will be maintained according to the appropriate holding 
times and temperatures for each analysis (Table B4-1). Chemical and physical testing analytes are 
summarized in Table B5-1. The methods for each of the chemical and physical analyses are described 
in the QAPP. 

Prior to the chemical analysis of the samples, the laboratories will calculate method detection limits 
for each analyte of interest, where applicable. Method detection limits will be below the values 
specified in the QAPP if technically feasible. To achieve the required detection limits, some 
modifications to the specified analytical methods may be necessary. These modifications will be 
provided by the laboratories at the time of establishing the laboratory contract. 

Sediment and soil chemical and physical testing will be conducted by the following laboratories as 
identified in the QAPP: 

• Apex Laboratories, LLC 
• Vista Analytical Laboratory, Inc. 
• Analytical Resources, Inc. 
• ALS Environmental  
• Geotesting Express (Geotechnical) 

All chemical and physical testing will adhere to SW-846 QA/QC procedures and analysis protocols 
(EPA 1986, 1992, 1993, 1994, 1995) or follow the appropriate ASTM or standard method. All the 
analytical laboratories will prepare detailed reports in accordance with the QAPP. 

Sediment and soil will be submitted for analysis as described in the following sections. Analytical 
methods and QA/QC requirements are discussed in the QAPP. The anticipated sampling intervals for 
the chemical and physical testing are shown in Table B3-5. 

Note that polychlorinated biphenyl (PCB) congeners will be analyzed for all surface sediment 
samples (0 to 1 foot) and riverbank surface soil samples, and PCB Aroclors will be analyzed for all 
DOC and subsurface riverbank angled boring samples.  

5.1 Surface Sediment Chemical and Physical Testing 
Details regarding the sampling scheme for surface sediment are presented in this section. Total 
organic carbon (TOC) and total solids (TS) will be analyzed in all surface sediment samples. 
Geotechnical index parameters will be analyzed in a small percentage (not more than 20%) of the 
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surface sediment samples. The density, location, and number of geotechnical parameters will be 
determined based on field lithology. 

Surface sediment grab samples collected for SMA refinement and additional surface sediment data 
density will be submitted for the following analyses:  

• ROD Table 21 COCs with RALs and highly toxic PTW thresholds (as described in Section 6.2.1 
of the PDIWP, chlorobenzene will not be analyzed)  

‒ PAHs (including alkylated PAHs and total petroleum hydrocarbons [TPH] at select 
locations) 

‒ PCB congeners 
‒ Dioxins/furans 
‒ DDx (the sum of dichlorodiphenyltrichloroethane, dichlorodiphenyldichloroethane, and 

dichlorodiphenyldichloroethylene) 
• TOC and TS 
• Geotechnical index parameter testing (approximately 20% at select locations to be identified 

during sampling) 
‒ Moisture content 
‒ Specific gravity 
‒ Grain size 
‒ Atterberg Limits 

As mentioned in this list, supplemental PAH analysis for alkylated PAHs and TPH will be analyzed at 
select locations only. These locations are identified in Table B5-2. 

5.2 Riverbank Surface Soil Chemical and Physical Testing 
Details regarding the sampling scheme for riverbank surface soil are presented in this section. 
Geotechnical index parameters will be analyzed in a small percentage (not more than 20%) of the 
surface sediment samples. The density, location, and number of geotechnical parameters will be 
determined based on field lithology. 

Riverbank surface soil grab samples collected for the riverbank remedy evaluation will be submitted 
for the following analyses:  

• ROD Table 21 COCs with RALs and highly toxic PTW thresholds (as described in Section 6.2.1 
of the PDIWP, chlorobenzene will not be analyzed)  

‒ PAHs (including alkylated PAHs and TPH at select locations) 
‒ PCB congeners 
‒ Dioxins/furans 
‒ DDx 
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• Analytes with a ROD Table 17 riverbank soil/sediment CUL (individual analytes are specified in 
the QAPP) 

• Analytes with a ROD Table 17 groundwater CUL (individual analytes are specified in the QAPP) 
• TOC, TS, and cyanide 
• Geotechnical index parameter testing (approximately 20% at select locations to be identified 

during sampling) 
‒ Moisture content 
‒ Specific gravity 
‒ Grain size 
‒ Atterberg Limits 

• A single archive sample will be collected for potential additional analysis. 

As mentioned in this list, supplemental PAH analysis for alkylated PAHs and TPH will be analyzed at 
select locations only. These locations are identified in Table B5-2. 

5.3 Riverbank Angled Borings 
Details regarding the sampling scheme for riverbank angled soil borings are presented in this 
section. Geotechnical index parameters (moisture content, specific gravity, grain size, and Atterberg 
Limits) will be analyzed in a small percentage (not more than 20%) of these soil samples. The density, 
location, and number of geotechnical parameters will be determined based on field lithology. 
Riverbank angled boring samples will be submitted for the following analyses: 

• ROD Table 21 COCs with RALs and highly toxic PTW thresholds (as described in Section 6.2.1 
of the PDIWP, chlorobenzene will not be analyzed) 

‒ PAHs  
‒ PCB Aroclors 
‒ Dioxins/furans 
‒ DDx 

• Analytes with a ROD Table 17 riverbank soil/sediment CUL (individual analytes are specified in 
the QAPP) 

• Analytes with a ROD Table 17 groundwater CUL (individual analytes are specified in the QAPP) 
• TOC, TS, and cyanide 
• Geotechnical index parameter testing  

‒ Moisture content 
‒ Specific gravity 
‒ Grain size 
‒ Atterberg Limits 

• A single archive sample will be collected for potential additional analysis. 
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5.4 Subsurface Sediment Chemical and Physical Testing 
Two different chemical and physical testing programs will be addressed through the collection of 
subsurface sediment cores (DOC identification and capping evaluations). Details regarding the 
sampling scheme for each of the testing programs are presented in this section. Both testing 
programs are being applied at each core location. Table B3-5 identifies the different sampling 
intervals associated with each core. Geotechnical index parameters (moisture content, specific 
gravity, grain size, and Atterberg Limits) will be analyzed in a small percentage (not more than 20%) 
of these soil samples. The density, location, and number of geotechnical parameters will be 
determined based on field lithology. 

5.4.1 Depth of Contamination Testing 
Sediment cores samples for DOC identification will be collected and analyzed using the following 
protocols: 

• Samples will be collected in 1-foot intervals from each DOC core throughout the entire 
recovery length. As described in the EPA-approved FCR No. 8 for the Revised Pre-Remedial 
Design Data Gaps Work Plan (Anchor QEA 2019), two consecutive 1-foot intervals on either 
side of the visually identified DOC limit (i.e., the deepest depth in the core that shows visual 
signs of contamination), and an additional two 1-foot intervals below the DOC limit, will be 
submitted for chemical analysis (four initial sample intervals). If there is no visual indication of 
contamination, then up to four consecutive 1-foot intervals, starting either (depending on the 
sediment composition and visual appearance) from the bottom of the core proceeding to 
shallower depths or from the 1-foot interval proceeding to deeper depths, will be submitted 
for analysis. All other 1-foot samples above these (to mudline) and below these (to the 
maximum depth of core penetration) will be archived. It should be noted that locations 
USMPDI-017 and USMPDI-044 have additional sample intervals as indicated in Table B3-5. 
Samples will be analyzed for ROD Table 21 COCs with RALs and PTW-highly toxic thresholds, 
including the following (as described in Section 6.2.1 of the PDIWP, chlorobenzene will not be 
analyzed): 

‒ PAHs (including alkylated PAHs and TPH at select locations only) 
‒ PCB Aroclors 
‒ Dioxins/furans 
‒ DDx 
‒ Collect one archive sample for potential additional analysis 

• As mentioned in this list, supplemental PAH analysis for alkylated PAHs and TPH will be 
analyzed at select locations only. These locations are identified in Table B5-2. 

• If there is a fraction of a foot greater than 0.5 foot (e.g., core recovery of 14.8 feet) below the 
bottom whole 1-foot interval collected for analysis, an archive sample will be collected of this 
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material. If the fraction of a foot is less than 0.5 foot (e.g., core recovery of 14.3 feet) below 
the bottom whole 1-foot interval collected for analysis, then, due to sample volume 
requirements, no archive sample will be collected. 

• Geotechnical index parameter testing (approximately 20% at select locations to be identified 
during sampling) will include moisture content, specific gravity, grain size, and Atterberg 
limits. 

• If either of the bottom two samples from the five to seven initially analyzed intervals exceeds 
ROD Table 21 RALs and PTW-highly toxic thresholds, the DOC will be considered unbounded 
and deeper archived samples will be analyzed. 

• If both of the bottom two samples are below the ROD Table 21 RALs and PTW-highly toxic 
thresholds, the deepest interval with COC concentrations that are above ROD Table 21 RALs 
and PTW-highly toxic thresholds will be designated the DOC. 

5.4.2 Capping Evaluation Testing 
Sediment cores samples supporting capping evaluations will be collected and analyzed using the 
following protocols: 

Shallow Region 

• Sampling will start at the mudline with a 16-foot core barrel. 
• Sample intervals will be as follows: 0 to 2 feet, 2 to 5 feet, 5 to 7 feet, 7 to 10 feet, and 10 to 

13 feet bml. 
• If there is a fraction of a foot greater than 0.5 foot (e.g., core recovery of 14.8 feet) below the 

bottom whole 1-foot interval collected for analysis, an archive sample will be collected of this 
material. If the fraction of a foot is less than 0.5 foot (e.g., core recovery of 14.3 feet) below 
the bottom whole 1-foot interval collected for analysis, then, due to sample volume 
requirements, no archive sample will be collected. 

• Geotechnical index parameter testing (selected locations only, approximately 20%) will include 
moisture content, specific gravity, grain size, and Atterberg Limits. 

• In core sample intervals that overlap with the DOC sample intervals (Section 5.4.1), samples 
will be analyzed for TOC, TS, and ROD Table 17 COCs with groundwater CULs (except the 
focused COCs and PTW-highly toxic chemicals; the individual analytes are specified in the 
QAPP). 

• In core intervals that do not overlap with the DOC objective sample intervals (Section 5.4.1), 
samples will be analyzed for TOC, TS, all of the ROD Table 17 COCs with groundwater CULs, 
and ROD Table 21 COCs with RALs and PTW-highly toxic thresholds (the individual analytes 
are specified in the QAPP). 
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Intermediate and FMD Regions 

• Sampling will start at the mudline with a 20-foot core barrel. 
• Sample intervals will be every 2 feet to the bottom of the recovered core depth. 
• If there is a fraction of a foot greater than 0.5 foot (e.g., core recovery of 14.8 feet) below the 

bottom whole 1-foot interval collected for analysis, an archive sample will be collected of this 
material. If the fraction of a foot is less than 0.5 foot (e.g., core recovery of 14.3 feet) below 
the bottom whole 1-foot interval collected for analysis, then, due to sample volume 
requirements, no archive sample will be collected. 

• Geotechnical index parameter testing (selected locations only, approximately 20%) will include 
moisture content, specific gravity, grain size, bulk density, and Atterberg Limits. 

• In core sample intervals that overlap with the DOC sample intervals (Section 5.4.1), samples 
will be analyzed for TOC, TS, and ROD Table 17 COCs with groundwater CULs (except the 
focused COCs and PTW-highly toxic chemicals; the individual analytes are specified in the 
QAPP). 

• In core intervals that do not overlap with the DOC objective sample intervals (Section 5.4.1), 
samples will be analyzed for TOC, TS, all of the ROD Table 17 COCs with groundwater CULs, 
and ROD Table 21 COCs with RALs and PTW-highly toxic thresholds (the individual analytes 
are specified in the QAPP). 

Navigation Channel Region 

• Sampling will start at -47 feet COP with a 20-foot core barrel. 
• Sample intervals will be every 2 feet to the bottom of the recovered core depth. 
• If there is a fraction of a foot greater than 0.5 foot (e.g., core recovery of 14.8 feet) below the 

bottom whole 1-foot interval collected for analysis, an archive sample will be collected of this 
material. If the fraction of a foot is less than 0.5 foot (e.g., core recovery of 14.3 feet) below 
the bottom whole 1-foot interval collected for analysis, then, due to sample volume 
requirements, no archive sample will be collected. 

• Geotechnical index parameter testing (selected locations only, approximately 20%) will include 
moisture content, specific gravity, grain size, and Atterberg Limits. 

• In core sample intervals that overlap with the DOC sample intervals (Section 5.4.1), samples 
will be analyzed for TOC, TS, and ROD Table 17 COCs with groundwater CULs (except the 
focused COCs and PTW-highly toxic chemicals; the individual analytes are specified in the 
QAPP). 

• In core intervals that do not overlap with the DOC objective sample intervals (Section 5.4.1), 
samples will be analyzed for TOC, TS, all of the ROD Table 17 COCs with groundwater CULs, 
and ROD Table 21 COCs with RALs and PTW-highly toxic thresholds (the individual analytes 
are specified in the QAPP). A single archive sample will be collected for potential additional 
analysis. 
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Sediment cores samples for cap modeling analyses will be collected and analyzed for supplemental 
PAH analysis for alkylated PAHs, and TPH will be analyzed at select locations and intervals. These 
locations are identified in Table B5-2. 

6 Field Sampling Schedule  
The PDI sampling program is projected to begin as soon as possible after EPA approval of the PDIWP 
and associated documents. The field sampling program is expected to be completed within 50 to 
65 working days. The actual start and end dates for the sampling event will depend on EPA approval 
of the project plans and coordination with subcontractors. Other conditions that may affect the 
sampling schedule are weather, contractor availability, and equipment availability.  
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Table B3-1
SMA Refinement Surface Sediment Sampling Locations

Sample Location Purpose Easting (X)1 Northing (Y)1

USMPDI-001 Surface Sediment Grab Sample (SMA Delineation) 7622028.50 707306.43
USMPDI-002 Surface Sediment Grab Sample (SMA Delineation) 7621940.13 707266.24
USMPDI-003 Surface Sediment Grab Sample (SMA Delineation) 7622113.25 707214.52
USMPDI-004 Surface Sediment Grab Sample (SMA Delineation) 7622037.72 707156.42
USMPDI-005 Surface Sediment Grab Sample (SMA Delineation) 7621958.58 707150.60
USMPDI-006 Surface Sediment Grab Sample (SMA Delineation) 7622175.54 707119.08
USMPDI-007 Surface Sediment Grab Sample (SMA Delineation) 7622058.95 707052.55
USMPDI-008 Surface Sediment Grab Sample (SMA Delineation) 7621975.79 706998.52
USMPDI-009 Surface Sediment Grab Sample (SMA Delineation) 7622155.88 707017.89
USMPDI-010 Surface Sediment Grab Sample (SMA Delineation) 7622080.41 706909.30
USMPDI-011 Surface Sediment Grab Sample (SMA Delineation) 7622223.33 706996.08
USMPDI-012 Surface Sediment Grab Sample (SMA Delineation) 7622301.00 707041.32
USMPDI-013 Surface Sediment Grab Sample (SMA Delineation) 7622339.45 706936.35
USMPDI-014 Surface Sediment Grab Sample (SMA Delineation) 7622251.62 706885.75
USMPDI-015 Surface Sediment Grab Sample (SMA Delineation) 7622162.67 706823.07
USMPDI-016 Surface Sediment Grab Sample (SMA Delineation) 7622236.04 706755.54
USMPDI-017 Surface Sediment Grab Sample (SMA Delineation) 7622369.71 706774.15
USMPDI-018 Surface Sediment Grab Sample (SMA Delineation) 7622421.79 706820.35
USMPDI-019 Surface Sediment Grab Sample (SMA Delineation) 7622282.59 706662.06
USMPDI-020 Surface Sediment Grab Sample (SMA Delineation) 7622409.96 706696.52
USMPDI-021 Surface Sediment Grab Sample (SMA Delineation) 7622535.69 706824.33
USMPDI-022 Surface Sediment Grab Sample (SMA Delineation) 7622528.68 706746.31
USMPDI-023 Surface Sediment Grab Sample (SMA Delineation) 7622617.32 706783.69
USMPDI-024 Surface Sediment Grab Sample (SMA Delineation) 7622428.66 706563.91
USMPDI-025 Surface Sediment Grab Sample (SMA Delineation) 7622502.76 706610.32
USMPDI-026 Surface Sediment Grab Sample (SMA Delineation) 7622586.90 706619.87
USMPDI-027 Surface Sediment Grab Sample (SMA Delineation) 7622654.12 706670.93
USMPDI-028 Surface Sediment Grab Sample (SMA Delineation) 7622439.35 706417.21
USMPDI-029 Surface Sediment Grab Sample (SMA Delineation) 7622528.31 706481.60
USMPDI-030 Surface Sediment Grab Sample (SMA Delineation) 7622448.97 706318.75
USMPDI-031 Surface Sediment Grab Sample (SMA Delineation) 7622528.96 706380.49
USMPDI-032 Surface Sediment Grab Sample (SMA Delineation) 7622608.40 706485.71
USMPDI-033 Surface Sediment Grab Sample (SMA Delineation) 7622680.49 706496.93
USMPDI-034 Surface Sediment Grab Sample (SMA Delineation) 7622755.09 706574.91
USMPDI-035 Surface Sediment Grab Sample (SMA Delineation) 7622555.20 706210.35
USMPDI-036 Surface Sediment Grab Sample (SMA Delineation) 7622621.14 706287.07
USMPDI-037 Surface Sediment Grab Sample (SMA Delineation) 7622633.57 706376.85
USMPDI-038 Surface Sediment Grab Sample (SMA Delineation) 7622762.02 706448.01
USMPDI-039 Surface Sediment Grab Sample (SMA Delineation) 7622878.42 706540.39
USMPDI-040 Surface Sediment Grab Sample (SMA Delineation) 7622843.68 706445.60
USMPDI-041 Surface Sediment Grab Sample (SMA Delineation) 7622739.08 706341.44
USMPDI-042 Surface Sediment Grab Sample (SMA Delineation) 7622745.14 706230.10
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Table B3-1
SMA Refinement Surface Sediment Sampling Locations

Sample Location Purpose Easting (X)1 Northing (Y)1

USMPDI-043 Surface Sediment Grab Sample (SMA Delineation) 7622829.25 706286.60
USMPDI-044 Surface Sediment Grab Sample (SMA Delineation) 7622922.50 706314.58
USMPDI-045 Surface Sediment Grab Sample (SMA Delineation) 7622958.25 706458.30
USMPDI-046 Surface Sediment Grab Sample (SMA Delineation) 7623072.27 706435.95
USMPDI-047 Surface Sediment Grab Sample (SMA Delineation) 7623077.38 706367.75
USMPDI-048 Surface Sediment Grab Sample (SMA Delineation) 7622987.53 706318.12
USMPDI-049 Surface Sediment Grab Sample (SMA Delineation) 7622961.68 706221.64
USMPDI-050 Surface Sediment Grab Sample (SMA Delineation) 7622883.98 706178.73
USMPDI-051 Surface Sediment Grab Sample (SMA Delineation) 7622979.25 706079.59
USMPDI-052 Surface Sediment Grab Sample (SMA Delineation) 7623021.90 706135.75
USMPDI-053 Surface Sediment Grab Sample (SMA Delineation) 7623090.43 706163.68
USMPDI-054 Surface Sediment Grab Sample (SMA Delineation) 7623185.54 706259.42
USMPDI-055 Surface Sediment Grab Sample (SMA Delineation) 7623179.25 706342.77

Notes:
1. Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
HARN91: High Accuracy Reference Network 91
SMA: sediment management area
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Table B3-2
Riverbank Surface Soil Sampling Locations

Sample Location Purpose Easting (X)1 Northing (Y)1

USMPDI-071 Riverbank Remedy Evaluation 7621921.26 707104.07
USMPDI-072 Riverbank Remedy Evaluation 7621939.27 707003.3
USMPDI-073 Riverbank Remedy Evaluation 7622017.42 706894.96
USMPDI-074 Riverbank Remedy Evaluation 7622116.64 706785.53
USMPDI-075 Riverbank Remedy Evaluation 7622226.53 706686.9
USMPDI-076 Riverbank Remedy Evaluation 7622356.17 706569.74
USMPDI-077 Riverbank Remedy Evaluation 7622374.25 706439.03
USMPDI-078 Riverbank Remedy Evaluation 7622390.41 706308.25
USMPDI-079 Riverbank Remedy Evaluation 7622479.48 706209.49
USMPDI-080 Riverbank Remedy Evaluation 7622585.86 706127.02
USMPDI-081 Riverbank Remedy Evaluation 7622697.75 706163.49
USMPDI-082 Riverbank Remedy Evaluation 7622819.18 706115.58
USMPDI-083 Riverbank Remedy Evaluation 7622932.9 706039.4

Notes:
1. Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
HARN91: High Accuracy Reference Network 91
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Table B3-3
Riverbank Angled Boring Sampling Locations and Depth Intervals

Boring ID Purpose Easting (X)1 Northing (Y)1 0 to 10 Feet 10 to 20 Feet
20 Feet to 30 Feet or 

Bottom Elevation
Ground Surface Elevation at 

Top of Bank (feet COP)
Adjacent Toe of Slope Subsurface Core 

Mudline Elevation2 (feet COP) 
Vertical Distance to Toe 

Elevation (feet COP)
Approximate Boring 

Length3 (feet)
USMPDI-058 Riverbank Remedy Evaluation 7621880.43 707100.29 X X X 28.67 2.44 26.2 37.1
USMPDI-059 Riverbank Remedy Evaluation 7621892.08 706966.9 X X X 31.15 5.7 4 25.5 36.1
USMPDI-060 Riverbank Remedy Evaluation 7621988.02 706863.02 X X X 30.50 2.45 28.1 39.7
USMPDI-061 Riverbank Remedy Evaluation 7622090.89 706760.78 X X X 28.51 3.00 25.5 36.1
USMPDI-062 Riverbank Remedy Evaluation 7622206.64 706663.66 X X X 28.12 3.14 25.0 35.4
USMPDI-063 Riverbank Remedy Evaluation 7622333.83 706545.96 X X X 28.05 3.35 24.7 34.9
USMPDI-064 Riverbank Remedy Evaluation 7622311.8 706408.3 X X X 27.65 4.30 23.4 33.1
USMPDI-065 Riverbank Remedy Evaluation 7622355.73 706271.8 X X X 27.98 5.07 22.9 32.4
USMPDI-066 Riverbank Remedy Evaluation 7622454.52 706180.59 X X X 27.12 4.66 22.5 31.8
USMPDI-067 Riverbank Remedy Evaluation 7622576.91 706080.87 X X X 26.59 4.66 21.9 31.0
USMPDI-068 Riverbank Remedy Evaluation 7622702.74 706136.56 X X X 27.33 -4.76 32.1 45.4
USMPDI-069 Riverbank Remedy Evaluation 7622804.61 706090.22 X X X 28.08 -8.22 36.3 51.3
USMPDI-070 Riverbank Remedy Evaluation 7622916.2 706022.7 X X X 28.42 -3.54 32.0 45.3

Notes:
X: Interval to be sampled show in vertical distance. Will have to be adjusted in the field based on angle of the actual boring.
1. Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
2. Bottom depths were determined through the identification of the nearest offshore subsurface sampling location.
3. The approximate boring length was made using an entry angle of 45 degrees.
4. Estimated elevation dur to gap in bathymetric data coverage
COP: City of Portland datum
HARN91: High Accuracy Reference Network 91
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Table B3-4
Depth of Contamination and Cap Modeling Subsurface Sediment Sampling Locations

Purpose
Cap Modeling

Sediment Core Location Easting (X)1 Northing (Y)1 DOC  Shallow Region Intermediate Region FMD Region Navigation Channel Regions
USMPDI-001 7622028.50 707306.43 X X
USMPDI-002 7621940.13 707266.24 X X
USMPDI-003 7622113.25 707214.52 X X
USMPDI-004 7622037.72 707156.42 X X
USMPDI-005 7621958.58 707150.60 X X
USMPDI-006 7622175.54 707119.08 X X
USMPDI-007 7622058.95 707052.55 X X
USMPDI-008 7621975.79 706998.52 X X X
USMPDI-009 7622155.88 707017.89 X X
USMPDI-010 7622080.41 706909.30 X X
USMPDI-011 7622223.33 706996.08 X X
USMPDI-012 7622301.00 707041.32 X X
USMPDI-013 7622339.45 706936.35 X X
USMPDI-014 7622251.62 706885.75 X X
USMPDI-015 7622162.67 706823.07 X X
USMPDI-016 7622236.04 706755.54 X X
USMPDI-017 7622369.71 706774.15 X X
USMPDI-018 7622421.79 706820.35 X X
USMPDI-019 7622282.59 706662.06 X X
USMPDI-020 7622409.96 706696.52 X X
USMPDI-021 7622535.69 706824.33 X X
USMPDI-022 7622528.68 706746.31 X X
USMPDI-023 7622617.32 706783.69 X X
USMPDI-024 7622428.66 706563.91 X X
USMPDI-025 7622502.76 706610.32 X X
USMPDI-026 7622586.90 706619.87 X X
USMPDI-027 7622654.12 706670.93 X X
USMPDI-028 7622439.35 706417.21 X X
USMPDI-029 7622528.31 706481.60 X X
USMPDI-030 7622448.97 706318.75 X X
USMPDI-031 7622528.96 706380.49 X X
USMPDI-032 7622608.40 706485.71 X X
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Table B3-4
Depth of Contamination and Cap Modeling Subsurface Sediment Sampling Locations

Purpose
Cap Modeling

Sediment Core Location Easting (X)1 Northing (Y)1 DOC  Shallow Region Intermediate Region FMD Region Navigation Channel Regions
USMPDI-033 7622680.49 706496.93 X X
USMPDI-034 7622755.09 706574.91 X X
USMPDI-035 7622555.20 706210.35 X X
USMPDI-036 7622621.14 706287.07 X X
USMPDI-037 7622633.57 706376.85 X X
USMPDI-038 7622762.02 706448.01 X X
USMPDI-039 7622878.42 706540.39 X X
USMPDI-040 7622843.68 706445.60 X X
USMPDI-041 7622739.08 706341.44 X X X
USMPDI-042 7622745.14 706230.10 X X
USMPDI-043 7622829.25 706286.60 X X
USMPDI-044 7622922.50 706314.58 X X
USMPDI-045 7622958.25 706458.30 X X
USMPDI-046 7623072.27 706435.95 X X
USMPDI-047 7623077.38 706367.75 X X
USMPDI-048 7622987.53 706318.12 X X
USMPDI-049 7622961.68 706221.64 X X
USMPDI-050 7622883.98 706178.73 X X
USMPDI-051 7622979.25 706079.59 X X
USMPDI-052 7623021.90 706135.75 X X
USMPDI-053 7623090.43 706163.68 X X
USMPDI-054 7623185.54 706259.42 X X
USMPDI-055 7623179.25 706342.77 X X
USMPDI-056 7622449.78 706904.44 X X
USMPDI-057 7622550.09 706685.49 X X

Notes: 
X: Indicates sampling purpose and the Project Area region for Cap Modeling samples.
1. Coordinates are in North American Datum of 1983 (HARN91) Oregon State Plane North, International Feet.
DOC: depth of contamination
FMD: future maintenance dredge
HARN91: High Accuracy Reference Network 91
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Table B3-5
Depth of Contamination and Cap Modeling Subsurface Sediment Sampling Intervals

DOC Sampling Cap Modeling (bulk sediment sampling)
(FMD, intermediate, shallow, and 

navigation channel regions)  1 Shallow Region 2Intermediate Regions 3FMD Regions Navigation Channel4 

Sample two consecutive 1-foot intervals on 
either side of the visually identified DOC 

limit, and an additional two 1-foot intervals 
below the visually identified DOC limit; 

archive all other 1-foot samples – above (to 
mudline) and below (to the maximum depth 

of core penetration). If there is no visual 
indication of contamination, then up to four 
consecutive 1-foot intervals starting either 
(depending on the sediment composition 

and visual appearance) from the bottom of 
the core proceeding to shallower depths or 
starting from the 1-foot interval proceeding 

to deeper depths will be submitted for 
analysis. Archive remaining 1-foot intervals.

0- to 2-foot, 2- to 5-foot,
5- to 7-foot, 7- to 10-foot,
and 10- to 13-foot intervals

Consecutive 2-foot intervals 
throughout core penetration 
depth starting at the mudline, 
continuing to the bottom of 

the core.

Consecutive 2-foot intervals 
throughout core penetration 

depth starting at the 
mudline, continuing to the 

bottom of the core.

Consecutive 2-foot intervals 
throughout core penetration 

depth starting at -47 feet 
COP, continuing to the 

bottom of the core.

Sample location USMPDI-017 from 0 to 1 
and 2 to 3 feet below mudline (in addition to 
the DOC sampling intervals specified above). 

Sample location USMPDI-044 from 5 to 6 
feet below mudline (in addition to the DOC 

sampling intervals specified above).  
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Table B3-5
Depth of Contamination and Cap Modeling Subsurface Sediment Sampling Intervals

Notes:
1. The region shoreward of the riverbed elevation of approximately 1.1 ft COP (-2 ft CRD), as defined in the Record of Decision – Portland Harbor Superfund Site, Portland, Oregon  (ROD; 
EPA 2017)
2. The region outside the horizontal limits of the navigation channel and FMD areas to the riverbed elevation of approximately 1.1 ft COP (-2 ft CRD), as defined in the ROD (EPA 2017)
3. The region in the river that is periodically dredged to allow continued marine activity such as vessel activity, shipping, docking, etc., as defined in the ROD (EPA 2017) 
4. The federally authorized navigation channel within the Willamette River.
COP: City of Portland datum
CRD: Columbia River Datum
DOC: depth of contamination
FMD: future maintenance dredge
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Table B4-1
Sample Handling and Storage

Parameter Sample Size 1Container Size and Type Holding Time Sample Preservation Technique Laboratory
Surface Grabs

Moisture content 100 g None None
Specific gravity 100 g

1 to 4 gallons in zip-top bags
None None

GTX
Atterberg limits 100 g None None

Grain size 300 g None None
Total Solids 50 g

16-oz glass

None Cool < 6°C All

Total Organic Carbon 50 g
28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

PAHs/Pesticides 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

PCB Congeners and Dioxins/Furans 20 g 4-oz glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

PAHs and alkylated PAHs, TPH 200 g 8-oz glass
14 days until extraction Cool <6°C

ARI1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

DOC and Cap Model Subsurface Sediment Cores
Moisture content 100 g

1 to 4 gallons in zip-top bags

None None

GTX
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g

16-oz glass

None Cool < 6°C All

Total Organic Carbon 50 g
28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

Metals 10 g
6 months Cool < 6°C
2 years Freeze -18°C

PAHs/SVOCs/PCB Aroclors/Pesticides 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
VOCs 5 g 40-mL VOA vial with PTFE-lined septum caps (2x) 14 days Cool 2 to 6°C/MeOH (2 vials)

DRO (TPH) 100 g 4-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C
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Table B4-1
Sample Handling and Storage

Parameter Sample Size 1Container Size and Type Holding Time Sample Preservation Technique Laboratory

PAHs and alkylated PAHs, TPH 200 g 8-oz glass
14 days until extraction Cool <6°C

ARI

1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

Dioxins/Furans 10 g 4-oz amber glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

DOC Subsurface Sediment Cores
Moisture content 100 g

1 to 4 gallons in zip-top bags

None None

GTX
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g

16-oz glass

None Cool < 6°C All

Total Organic Carbon 50 g
28 days Cool < 6°C

Apex

6 months Freeze -18°C

PAHs/PCB Aroclors/Pesticides 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

PAHs and alkylated PAHs 100 g 4-oz glass
14 days until extraction Cool <6°C

ARI1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

Dioxins/Furans 10 g 4-oz glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

Cap Model Subsurface Sediment Cores
Moisture content 100 g

1 to 4 gallons in zip-top bags

None None

GTX
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
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Table B4-1
Sample Handling and Storage

Parameter Sample Size 1Container Size and Type Holding Time Sample Preservation Technique Laboratory
Total Solids 50 g None Cool < 6°C All

Total Organic Carbon 50 g

16-oz glass

28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

Metals 10 g
6 months Cool < 6°C
2 years Freeze -18°C

PAHs/SVOCs/PCB Aroclors/Pesticides 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
VOCs 5 g 40-mL VOA vial with PTFE-lined septum caps (2x) 14 days Cool 2 to 6°C/MeOH (2 vials)

DRO (TPH) 100 g 4-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

PAHs and alkylated PAHs 100 g 4-oz glass
14 days until extraction Cool <6°C

ARI

1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

Dioxins/Furans 10 g 4-oz amber glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

Riverbank Borings
Moisture content 100 g

1 to 4 gallons in zip-top bags

None None

GTX
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g

16-oz glass

None Cool < 6°C All

Total Organic Carbon 50 g
28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

Metals 10 g
6 months Cool < 6°C
2 years Freeze -18°C

PAHs/SVOCs/PCB Aroclors 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
VOCs 5 g 40-mL VOA vial with PTFE-lined septum caps (2x) 14 days Cool 2 to 6°C/MeOH (2 vials)

DRO (TPH) 100 g 4-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C
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Table B4-1
Sample Handling and Storage

Parameter Sample Size 1Container Size and Type Holding Time Sample Preservation Technique Laboratory

PAHs and alkylated PAHs 100 g 4-oz glass
14 days until extraction Cool <6°C

ARI

1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

PCB Congeners, Dioxins/Furans, and HR Pesticides 30 g 4-oz amber glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

Herbicides 100 g 4-oz glass
14 days until extraction Cool <6°C

ALS1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

Notes:
1. Container size, type, and sample size required may change based on program and laboratory guidance.
ALS: ALS Environmental
Apex: Apex Laboratories, LLC
ARI: Analytical Resources, Inc.
DOC: depth of contamination
DRO: diesel range organic
EPH: extractable petroleum hydrocarbon
g: gram
GTX: Geotesting Express
HR: high-resolution
mL: milliliter
oz: ounce
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
SVOC: semivolatile organic compound
TPH: total petroleum hydrocarbon
Vista: Vista Analytical Laboratory, Inc.
VOA: volatile organic analysis
VOC: volatile organic compound
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Table B5-1
Chemical and Physical Analytes by Sampling Task

Chemical and Physical Analyses Surface Sediments Subsurface Sediments

Riverbank 
Boring Soil3

Riverbank 
Surface Soil3 Analyte Group Analytes Surface Grabs DOC

Cap Model Testing (intervals that 
overlap with DOC)1

Cap Model Testing (intervals that 
do not overlap with DOC)2

Geotechnical Analytes vary by sampling task—see QAPP Table C-2, C-4, and C-6 for complete analyte lists X X X X X

Conventionals
Analytes vary by sampling task—see QAPP Table C-2, C-3, C-4, C-5, and C-6 for complete 
analyte lists

X X X X X

Metals Analytes vary by sampling task—see QAPP Table C-4 and C-6 for complete analyte lists X X X X
VOCs (µg/kg) Analytes vary by sampling task—see QAPP Table C-4 and C-6 for complete analyte lists X X X X

4PAHs Sixteen EPA priority pollutant PAHs and 2-methylnaphthalene
X X X

X
PAHs and Alkylated PAHs See QAPP Table C-5 for analyte list; see table B5-2 for locations and intervals X

SVOCs Analytes vary by sampling task—see QAPP Table C-4 and C-6 for complete analyte lists X X X X
PCB PCB-001 209 X X

PCB Aroclors Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268 X X X
Dioxin/furans Seventeen 2,3,7,8-substituted congeners X X X X X

Low-resolution pesticides Six DDx congeners X X X

High-resolution pesticides 
Six DDx congeners; aldrin, cis-chlordane, trans-chlordane, oxychlordane, cis-nonachlor, trans-
nonachlor, dieldrin, lindane

X X

TPH
Aliphatic Hydrocarbons C10-C12 X X X X
TPH-Diesel X X

Organometallics (µg/kg) Tributyltin X X X X
Herbicides 2,4-D, 2,4,5-TP (Silvex) X X X X

Notes:
1. Includes all COCs from ROD Table 17 with Groundwater CULs except Focused COCs and PTW-highly toxic chemicals 
2. Includes all COCs from ROD Table 17 with Groundwater CULs including Focused COCs and PTW-highly toxic chemicals 
3. Includes all COCs from ROD Table 17 with Groundwater or Riverbank soil/sediment CULs, and ROD Table 21 Site-wide RALs and PTW-highly toxic thresholds.  
4. Only analyzed at locations and intervals not included in table B5-2
µg/kg: micrograms per kilogram
DDx: 2,4′ and 4,4′-DDD, -DDE, -DDT
DOC: depth of contamination
EPA: U.S. Environmental Protection Agency
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
QAPP: Revised Final Quality Assurance Project Plan
SVOC: semivolatile organic compound 
TPH: total petroleum hydrocarbons
VOC: volatile organic compound 
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Table B5-2
Select Hydrocarbon Study Analysis – Sample Locations and Intervals 

Sample Location Surface 0 to 1 foot 2 to 4 Feet 2 to 5 Feet 2 to 4 Feet, 2 to 5 Feet, or Upper DOC1 4 to 6 Feet 6 to 8 Feet 8 to 10 Feet 10 to 12 Feet Upper DOC2

USMPDI-001 X X
USMPDI-002 X X X
USMPDI-004 X X X
USMPDI-005 X X X
USMPDI-006 X X
USMPDI-007 X X X
USMPDI-008 X X X
USMPDI-009 X X X
USMPDI-010 X X X
USMPDI-011 X X X
USMPDI-013 X X X
USMPDI-014 X X X
USMPDI-015 X X X
USMPDI-016 X X X
USMPDI-017 X X X
USMPDI-018 X X X
USMPDI-019 X X X
USMPDI-020 X X X
USMPDI-022 X X X
USMPDI-023 X X
USMPDI-024 X X X X X X X
USMPDI-025 X X X X X X X
USMPDI-026 X X X X X X X
USMPDI-027 X X X X X X X
USMPDI-028 X X
USMPDI-029 X X X X X X X
USMPDI-030 X X
USMPDI-031 X X
USMPDI-032 X X X X X X X
USMPDI-033 X X X X X X X
USMPDI-034 X X X X X X X
USMPDI-035 X X
USMPDI-036 X X
USMPDI-037 X X X X X X X
USMPDI-038 X X X X X X X
USMPDI-039 X X
USMPDI-040 X X X X X X X
USMPDI-041 X X X X X X X
USMPDI-042 X X X X X X X
USMPDI-043 X X X X X X X
USMPDI-044 X X X X X X X
USMPDI-046 X X
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Table B5-2
Select Hydrocarbon Study Analysis – Sample Locations and Intervals 

Sample Location Surface 0 to 1 foot 2 to 4 Feet 2 to 5 Feet 2 to 4 Feet, 2 to 5 Feet, or Upper DOC1 4 to 6 Feet 6 to 8 Feet 8 to 10 Feet 10 to 12 Feet Upper DOC2

USMPDI-047 X X
USMPDI-048 X X X X X X X
USMPDI-049 X X X X X X X
USMPDI-050 X X X X X X X
USMPDI-051 X X X X X X X
USMPDI-052 X X X X X X X
USMPDI-053 X X X X X X X
USMPDI-055 X X
USMPDI-056 X X
USMPDI-057 X X X X X X X
USMPDI-071 X
USMPDI-072 X
USMPDI-073 X
USMPDI-074 X
USMPDI-075 X
USMPDI-076 X
USMPDI-077 X
USMPDI-078 X
USMPDI-079 X
USMPDI-080 X
USMPDI-081 X
USMPDI-082 X
USMPDI-083 X

Notes:
X: Indicates interval to be analyzed for additional alkylated PAHs and TPH per Table C-5 of the QAPP.
1. The DOC sample interval will be selected for analysis if it overlaps with a selected capping interval.
2. Interval depth to be determined in the field; if overlapping with other cap modeling interval, only the DOC sample interval will be analyzed.
DOC: depth of contamination, sample interval is the uppermost visually impacted interval
PAH: polycyclic aromatic hydrocarbon
QAPP: Revised Final Quality Assurance Project Plan
TPH: total petroleum hydrocarbons
USM: US Moorings
* Contingent location, only applies if sediment core is needed at this location 

Revised Final Field Sampling Plan
US Moorings Project Area

Page 2 of 2
September 2020



 

 

 

 

Figures 



%

Project Area
Boundary

%

Advanced
American

Construction

%

NW Natural Gasco

%

US Moorings

NW ST HELENS RD

NW ST HELENS RD

NW ST HELENS RD

BN
SF

 RA
ILR

OA
D 

BR
ID

GE

ST
 JO

HN
S B

RID
GE

RM
 5

RM
 6

RM 3

RM
 7

RM
 4

RM
 8

[0 4,000

Feet

Publish Date: 2020/08/28, 4:05 PM | User: alesueur
Filepath: \\orcas\gis\Jobs\NW_Natural_Gas_0029\Gasco_Sediments\Maps\USMoorings\FSP\AQ_USMFSP_FigB_01_1_VicinityMap.mxd

LEGEND:
Project Area Boundary
Navigation Channel
River Miles
Tax Lots

NOTES:
1. Arrow indicates direction of flow
of river.
2. Horizontal datum is NAD83
(HARN 91) Oregon State Plane
North, International Feet.
3. Vertical datum is City of Portland
(COP), Feet.
4. Aerial imagery from City of
Portland 2018.

%

Project
Area

Figure B1-1
Vicinity Map

Revised Final Field Sampling Plan
US Moorings Project Area

± WILLAMET TE RIVER



!(!(

!(!(

!(!(")")")")")")

")")")")

!(!(

!(!(

")")")")")")

!(!(

!(!(

!(!(

!(!(
!(!(

!(

!(

!(")")")

")")

!(

")")")

!(

!(

!(

!(

")")")")

!(

!(

!(

!(")")")

")")

!(

!(

")")")

!(

!(

!(

!(!(!(

")")")")")")")")

!(

")

!(

!(

!(

!(")")")

")")

!(

!(

")")")

!(

!(

!(

!(
!(

!(!(!(

!(!(!(

!(!(!(")")")")")")")")")

")")")")

!(

!(!(

")")")")")")")")")

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(

!(!(

!(!(")")")")")")

")")")")")")

!(!(

!(!(

")")")")")")

!(!(

!(!(

!(!(

!(!(!(!(

")")")")")")")")")")")")

!(!(

!(!(

!(!(

!(!(")")")")")")

")")")")

!(!(

!(!(

")")")")")")

!(

!(

!(

!(
!(

")")

!(

!(

")")")

!(

!(

!(

!(

")")")")")")")")

!(!(

!(!(

!(!(

!(!(")")")")")")

")")")")

!(!(

!(!(

")")")")")")

!(!(

!(!(

!(!(

!(!(!(!(

")")")")")")")")

!(!(

")")")

!(

!(

!(

!(")")")

")")

!(

!(

")")")

!(!(

!(!(

!(!(

!(!(
!(!(

")")

!(

!(

")")")

!(

!(

!(

!(
!(

!(!(!(!(

!(!(!(!(

!(!(!(")")")")")")")")")

")")")")")")")")

!(!(!(!(

!(!(!(!(

")")")")")")")")")")")")

!(!(!(!(

!(!(!(!(

!(!(!(!(

!(!(!(!(

")")")")")")")")")")")")")")")")

!(!(!(!(

#

")")")")")")")

")")") ")")")")")")")")

")")")")")")

")")")")")")

")")")")")")

")")")")

")")")")

")")

")

")")")")

")")")")")
")")")")")")")

")")")")")")

")")")")") ")")")")

")")

")")

")")

")

")")")

")")")

")")")")")")")")

")")")")")")")")")

")")")

")")")

")")

")")

")")")

")")") ")")")")")")")

")")")

")")")

")")")

")")")")")

")")")")

")")")

")

")")")")")")")

")")")")")
")")")")")")

")")

")

")")")")

")")")

")

")")")")")")

")")")")")")")

")")")")")

")")

")")

")")

")

")")")")")")")")

")")")")")")") ")")")")")")")")")")")")")")")")

")")")")")")")

")")")")")")")")

")")")")")")")")

")")")")")")")")

")")")")")")")")

")")")")")")")")")

")")")")

")")")")")")")")

")")")")")")")")")")")") ")")")")")")")

")")")")")

")")")")")

")")")")")

")")")")")")")")")

")")")")")")")")")")

")")")

")

")")

")")")")")")")

")")")")
")")")

") ")")")")

")")")")")")

")")")")")")

")")")")")

")")

")")")")")")")")")

")")")")")")

")")")

")

")")")

")")")

")

")") ")")")

")")")")

")")")")")

")")")")

")")")")

")")")")")")")

")

")")

")")")")
")")")")

")")

")")")") ")")

")")

")")")")")

")")

")

")")

")")")")

")")")")")")")

")")")

")

")")")")")")")")")")")")")

")")")")")") ")")")")")")")")")")")")")

")")")")")")")")")

")")")")")")")")")

")")")")")")")

")")")")")

")")")")")")")")")")")")

")")")")")")

")")")")")")")")")

")")

")")") ")")")")

")")")")

")")")")

")")")")

")")")")

")

")")

")")

")")

")")")")

")")")")")")")")")
")")")")")")")

")")")")")")

")")")")")") ")")")")

")")")

")")

")")

")

")")")")")")")

")")")")")")")

")")")")")")")")

")")")

")

")")")

")")")")")

")")")") ")")")")")")

")")")")")")")

")")")")")

")")")

")")

")")")")")")

")

")")")

")")")

")")
")")")")

")")

")")")")") ")")")

")

")")")

")")")")

")")

")

")

")")

")")")")")

")

")")")

")")

")")")")

")")")")")")")") ")")")")")")")")")")")")")")")")

")")")")")")")")")")")

")")")")")")")")")

")")")")")

")")")")")")")

")")")")")")")

")

")

")

")")")")")")")")")

")")")")")")")")")
")")")")")")")")")

")")")")

")")

")")")")")")")

")")") ")")")")")")")")")

")")")")")")

")")")")")")

")")")")")")

")")")")

")")")")")")")")")

")")")

")")")")")")

")")")
")")")")

")")

")") ")")

")")")

")")")")

")")")")")

")")")")

")")")")")")")")

")")")")")

")")")

")")")

")

")

")

")")

")")")")")")")

")")")")")") ")")")")")")")

")")

")")")")")")")

")")")")")

")")")")

")")")")

")

")

")")")

")")")

")")")")
")

")")")")

") ")")")")

")")")")")

")")

")

")")")")")")")

")")")")")

")")")")

")

")

")

")")

")")")")")")")

")")")")")") ")")")")")")")")")")")")")")")

")")")")")")")")

")")")")")")")")")")

")")")")")")")

")")")")")")")

")")")")")")")")")

")")")

")")")
")")")")")

")")")")

")") ")")")")")

")")")")")

")")")")

")")")")

")")")

")")")")")")

")")")")")")")")

")")")")")")")")")

")")")")")

")")

")")")")")

")

")

")

")

")

")")")")")")")

")")")")

")")")") ")")")")

")")")")

")")")")

")")")")")

")")")

")")")

")")")

")")")")")")

")")")")")")

")")

")")")

")")

")

")
")

")

")")

")")
")")")") ")")")")

")")")")")

")")")")")")

")")")")")")

")")

")")")")")")")")")

")")")")")")")")")

")")")")")")

")")")")")")")")")

")")")")

")")")")

")")")

")

")

")

")

")")

")

")")
")")")")")")

")")")")")")

")")")")")") ")")")")")

")")")")

")")")")

")")")

")

")")")")")")")")")

")")")")")")")

")")")")")")

")")")")")")")

")")")

")")")

")")")

")")")

")

")

")")

")")

")

!(

!(!(!(

!(!(

!(!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(!(!(

!(!(

!(!(

!(

!(

!(!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(!(

!(

!(
!(

!(!(

!(!(

!(!(
!(

!(

!(

!(

!(

!(!(!(

!(!(!(!(

!(!(

!(

!(!(

!(!(

!(!(

!(!(!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(!(

!(!(

!(

!(

!(!(!(

!(!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(

!(

!(!(!(
!(!(!(!(

!(

!(

!(

!(

!(!(!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(!(

!(!(

!(

!(!(!(

!(!(!(!(

!(

!(!(!(!(!(!(!(!(

!(!(

!(!(!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(!(
!(!(

!(!(!(!(!(

!(!(!(

!(!(!(
!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(!(!(!(

!(

!(

!(

!(!(

!(!(!(

!(!(!(

!(

!(

!(!(!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(!(
!(!(!(

!(!(!(!(!(

!(!(

!(!(
!(!(

!(!(

!(!(!(

!(!(!(

!(!(

!(

!(!(

!(!(

!(!(

!(

!(

!(!(!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(!(!(!(

!(!(

!(

!(!(!(

!(!(!(

!(!(

!(!(!(
!(!(!(

!(

!(!(!(

!(!(

!(!(

!(!(

!(!(

!(

!(

!(

!(!(!(

!(

!( !(!(!(

!(!(!(

!(!(!(!(

!(!(

!(!(

!(

!(!(!(!(

!(!(!(!(

!(!(!(

!(!(!(!(!(

!(!(

!(!(!(

!(

!(!(!(!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(
!(!(

!(!(!(!(

!(

!(
!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(!(

!(

!(!(

!(!(

!(

!(

!(!(!(!(

!(

!(

!(

!(!(!(!(!(!(!(

!(!(

!(!(!(

!(!(

!(!(

!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(
!(

!(!(

!(

!(

!(!(!(

!(!(

!(!(

!(

!(

!(!(!(

!(!(

!(!(!(

!(

!(!(!(

!(!(!(

!(!(!(!(

!(!(!(!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(
!(

!(!(

!(
!(!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(

!(

!(

!(!(

!(!(!(

!(!(

!(

!(

!(

!(!(!(

!(!(

!(!(

!(

!(!(!(

!(!(

!(!(

!(!(!(!(

!(!(!(

!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(

!(!(!( !(!(!(

!(!(

!(

!(!(

!(!(

!(!(
!(!(!(

!(!(!(!(!(

!(!(

!(!(
!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(

!(!(

!(!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(!(

!(!(

!(!(!(

!(

!(!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(
!(!(

!(!(!(!(!(

!(!(

!(!(
!(!(!(!(

!(!(!(!(

!(!(!(

!(!(!(

!(

!(

!(

!(!(

!(!(!(!(

!(!(

!(

!(!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(!(!(!(

!(!( !(!(

!(!(

!(

!(!(!(

!(!(

!(

!(
!(!(

!(!(!(!(

!(!(

!(

!(

!(!(!(!(

!(!(

!(

!(!(

!(!(!(

!(!(!(

!(!(

!(

!(!(

!(!(

!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(!(

!(!(

!(!(

!(!(!(!(

!(!(!(

!(!(!(!(!(!(!(

!(!(

!(!(!(

!(!(!(

!(

!(!(

!(!(

!(!(

!(!(
!(!(

!(!(!(!(

!(!(!(

!(!(!(
!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(!(

!(!(!(

!(!(

!(!(

!(!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(

!(!(

!(

!(

!(!(!(

!(!(!(

!(

!(!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(

!(!(!(

!(!(!(!(

!(!(

!(!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(!(!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

")")

")")")")")

")")")")")")")")")

")")")")")")")")")
")")")")")")")")")")")")")")")")")")")")

")")")

")")")")")")
")")")")")

")")")")")")")")")")

")")")")")")")
")")")")")")")")")")")")")")")")")")")")")")")

")")

")")
")")")")")")

")")")")")")")

")")")")")")")")")")
")")")")")")")")")")")")")")")")")")")

")")

")")")")
")")")")")

")")")")")")")

")")")")")")")")")")")")")")")")")")
")")")")")")")")")")")")")")")

!(!(

!(!(!(
!(!(!(!(

!(!(!(

!(!(!(!(

!(
!(!(!(

!(

!(!(!(

!(!(!(

!(
!(!(!(!(

!(!(!(!(!(!(

!(!(!(!(

!(!(!(

!(!(!(

!(!(!(!(

!(!(!(

!(!(!(!(

!(!(!(

!(!(

!(

!(!(

!(

!(

!(!(!(

!(!(

!(!(!(!(

!(!(!(
!(!(

!(!(

!(!(!(

!(!(!(!(

!(!(!(

!(!(!(

!(!(!(!(

!(!(!(!(

!(!(!(!(!(

!(!(

!(!(
!(!(

!(!(!(

!(!(

!(

!(

!(

!(!(!(!(

!(
!(!(

!(

!(

!(

!(!(!(

!(!(!(!(!(!(!(!(
!(!(!(!(

!(!(

!(!(!(!(!(

!(

!(!(!(

!(!(!(

!(

!(!(

!(!(!(!(!(

!(!(!(

!(!(
!(

!(

!(

!(!(

!(!(!(
!(

!(!(

!(
!(

!(

!(!(

!(!(!(!(!(

!(!(!(
!(!(!(!(!(

!(!(!(!(!(

!(!(!(

!(!(!(

!(!(

!(

!(!(!(

!(

!(!(!(!(!(!(!(!(!(

"/ "/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/ "/

"/

"/

"/

"/

"/

"/

"/ "/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

NW ST HELENS RD

US Moorings

ST
 JO

HN
S B

RI
DG

E

USMPDI-056

USMPDI-057

USMPDI-001 USMPDI-003

USMPDI-004

USMPDI-005

USMPDI-008

USMPDI-007

USMPDI-009

USMPDI-006

USMPDI-011

USMPDI-014

USMPDI-015

USMPDI-012

USMPDI-013

USMPDI-018

USMPDI-017

USMPDI-016

USMPDI-020

USMPDI-010

USMPDI-021

USMPDI-022

USMPDI-023
USMPDI-027

USMPDI-026

USMPDI-024

USMPDI-028

USMPDI-030

USMPDI-031

USMPDI-032

USMPDI-033

USMPDI-034

USMPDI-035

USMPDI-036

USMPDI-041

USMPDI-040

USMPDI-039 USMPDI-045

USMPDI-044

USMPDI-042

USMPDI-046

USMPDI-047

USMPDI-048

USMPDI-049

USMPDI-050

USMPDI-051

USMPDI-053

USMPDI-054

USMPDI-038

USMPDI-043

USMPDI-019

USMPDI-025

USMPDI-037

USMPDI-002

USMPDI-052

USMPDI-055

USMPDI-029

[0 150

Feet

NOTES:
1. Arrow indicates direction of flow of river.
2. Horizontal datum is NAD83 (HARN 91) Oregon State
Plane North, International Feet.
3. Vertical datum is City of Portland (COP), Feet.
4. Aerial imagery from City of Portland 2018.
5. Sediment management areas developed consistent with
the ROD-identified methods using the post-ROD dataset
identified in the Pre-Design Investigation Work Plan.
6. Shown grid is in 150-foot by 150-foot dimensions to
support remedial design data density determinations.
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NOTES:
1. Arrow indicates direction of flow of river.
2. Horizontal datum is NAD83 (HARN 91) Oregon State
Plane North, International Feet.
3. Vertical datum is City of Portland (COP), Feet.
4. Aerial imagery from City of Portland 2018.
5. Sediment management areas developed consistent with
the ROD-identified methods using the post-ROD dataset
identified in the Pre-Design Investigation Work Plan.
6. Shown grid is in 150-foot by 150-foot dimensions to
support remedial design data density determinations.
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NOTES:
1. Arrow indicates direction of flow of river.
2. Horizontal datum is NAD83 (HARN 91) Oregon State
Plane North, International Feet.
3. Vertical datum is City of Portland (COP), Feet.
4. Aerial imagery from City of Portland 2018.
5. Sediment management areas developed consistent with
the ROD-identified methods using the post-ROD dataset
identified in the Pre-Design Investigation Work Plan.
6. Shown grid is in 150-foot by 150-foot dimensions to
support remedial design data density determinations.
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Sediment Core Collection Log     
Page __ of __

Job: Station ID:
Job No:  Attempt No.
Field Staff:  Date:
Contractor:  Logged By:
Vertical Datum: Horizontal Datum:

Field Collection Coordinates:
Lat/Northing: Long/Easting:

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: Time:
DTM Lead Line: Tide Height: 

Source: Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes  /  No
Core Tube Length:
Drive Penetration:
Headspace Measurement:
Recovery Measurement:
Recovery Percentage: h
Total Length of Core To Process:

Drive Notes: ub
e 

Le
ng

t
T

e 
or

C

Sections To Process: 

   A:

   B:

   C:
   D:

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Notes:



Sediment Core Processing Log
Job: Station ID:
Job No. Date/Time:
No. of Sections: Core Logged By:
Drive Length: Attempt #:
Recovery: Type of Core Mudmole  Vibracore Diver Core
% Recovery: Diameter of Core (inches)
Notes: Core Quality  Good   Fair Poor Disturbed
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        Surface Sediment Field Log
Job: Station: 
Job No: Date:
Field Staff: Sample Method: 
Contractor: Proposed Coordinates: Lat.
Horizontal Datum:  Long. 
Water Height Tide Measurements Sample Acceptability Criteria:

DTM Depth Sounder: Time: 1) Overlying water is present

2) Water has low turbidity

DTM Lead Line: Height: 3) Sampler is not overfilled

4) Surface is flat

5) Desired penetration depth

   Mudline Elevation (lower low water-large tides): calculated after sampling
Notes:

Comments:  jaws close, good Sample Recovery Grab # Time Confirmed Coordinates (datum) seal, winnowing, overlying water, Accept (Y/N) Depth (in) surface intact, etcWGS 84 (N) WGS 84 (E)

 Sample Description: surface cover, (density), moisture, color, minor modifier, MAJOR modifier, other constituents, odor, sheen, layering, 
anoxic layer, debris, plant matter, shells, biota

Sample Containers:

Analyses:
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1 Introduction 
This Revised Final Quality Assurance Project Plan (QAPP) has been prepared by Anchor QEA, LLC, on 
behalf of NW Natural for the US Moorings Project Area (Project Area), located on the 
Willamette River between approximately the downstream end of the St. Johns Bridge to river mile 6.1 
on the west side of the Willamette River. This QAPP has been prepared under the Administrative 
Settlement Agreement and Order on Consent for Removal Action (AOC; CERCLA Docket No. 10-2009-
0255), the AOC Amendment No. 2 for Remedial Design at B1 Navigation Channel Project Area and 
U.S. Moorings Project Area, and the Remedial Design Statement of Work, Portland Harbor Superfund 
Site, U.S. Moorings Project Area (EPA 2020). 

This QAPP was prepared following U.S. Environmental Protection Agency’s (EPA’s) Guidance for 
Quality Assurance Project Plans (EPA 2002). Analytical quality assurance (QA)/quality control (QC) 
procedures were also developed based on the analytical protocols and QA guidance of EPA’s Test 
Methods for the Evaluation of Solid Waste: Physical/Chemical Methods (EPA 1986) and the EPA 
Contract Laboratory Program National Functional Guidelines for Data Review (EPA 2016, 2017a, 
2017b). 

1.1 Purpose and Objectives 
This purpose of this QAPP is to establish the QA objectives for conducting sampling and analytical 
activities described therein. The analytical methods and QA procedures described here will be 
followed by NW Natural and its contractors during sample collection activities described in the 
Revised Final Pre-Design Investigation Work Plan (PDIWP) and the associated Revised Final Field 
Sampling Plan (FSP; Appendix B to the PDIWP). The objective of this QAPP is to ensure that data of 
sufficiently high quality are generated to support the project data quality objectives (DQOs). This 
QAPP will address project management responsibilities; sampling and analytical procedures; 
assessment and oversight; and data reduction, validation, and reporting. 

1.2 Document Organization 
EPA guidance (EPA 2002) specifies four groups of information that must be included in a QAPP 
(Project Management, Data Generation and Acquisition, Assessment and Oversight, and Data 
Validation and Usability). Each group comprises several QAPP elements. EPA’s guidance provides a 
suggested outline for the QAPP elements. However, the guidance indicates that certain elements 
may not be applicable to a given project and that the elements need not be presented in the order 
presented in the guidance. 

The remainder of this QAPP is organized into the following sections: 

• Section 2 – Project Management 
• Section 3 – Data Generation and Acquisition 
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• Section 4 – Assessment and Oversight 
• Section 5 – Data Validation and Usability 
• Section 6 – References 
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2 Project Management 
This section identifies key project personnel, describes the rationale for conducting the investigation 
studies, identifies the studies to be performed and their respective schedules, outlines project DQOs 
and criteria, lists training and certification requirements for sampling personnel, and describes 
documentation and record keeping procedures.  

2.1 Project Organization 
Responsibilities of the team members, as well as Laboratory Project Managers, are described in the 
following subsections. Contact information for each member of the project is provided in Table C-1. 
The independent investigation being undertaken by NW Natural, as described in this QAPP and the 
associated FSP (Appendix B to the PDIWP), was developed in consultation with EPA. A project 
organizational chart showing the relationships and lines of communication among project 
participants is presented in Figure C-1. 

2.1.1 Project Planning and Coordination 
The Project Manager, Ryan Barth of Anchor QEA, will act as the direct line of communication 
between contractors, NW Natural, and EPA, and he is responsible for implementing activities 
described in this QAPP. He will also be responsible for producing project deliverables and 
performing the administrative tasks needed to ensure the timely and successful completion of the 
investigation. The Project Manager will also be responsible for resolving project concerns or conflicts 
related to technical matters.  

Mr. Barth will be responsible for preparation of the Pre-Design Investigation Report (PDI Report). The 
PDI Report will summarize the sampling effort, analytical methods, QA/QC narrative, and analytical 
results. 

2.1.2 Field Sample Collection 
Nik Bacher of Anchor QEA, or his designee, will serve as the Field Coordinator (FC) and will provide 
direction to the field sampling activities in logistics, personnel assignments, and field operations. The 
FC will supervise the field collection of samples and will be responsible for ensuring accurate 
positioning and recording of sample locations, depths, and identification; conformity to sample 
collection and handling requirements, including field decontamination procedures; physical 
evaluation and documentation of the samples; and delivery of the samples to the laboratories. He 
will ensure that the samples are stored under proper conditions while in custody until transfer to the 
laboratories. The FC will be responsible for summarizing field sampling activities, including details of 
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the sampling effort, sample preparation, sample storage and transport procedures, field QA, and 
documentation of any deviations from this QAPP. 

The sampling will be completed by Anchor QEA and its subconsultants as described in the PDIWP 
and FSP (Appendix B to the PDIWP). Subconsultants will follow the QA/QC and analytical protocols 
established in this QAPP. 

2.1.3 Quality Assurance/Quality Control Management 
Delaney Peterson of Anchor QEA, or her designee, will serve as the Project QA Manager and will be 
responsible for coordination with the analytical laboratories and field team. She will perform 
oversight for both the field sampling and laboratory programs. She will be kept fully informed of 
field program procedures and progress during sample collection and laboratory activities during 
sample preparation and analyses. She will record and correct any activities that vary from this QAPP. 
She will be responsible for the review of laboratory reports and case narratives describing any 
anomalies and exceptions that occurred during analyses. Any QA/QC problems will be brought to 
her attention as soon as possible to discuss issues related to the problem and evaluate potential 
solutions. She will be responsible for performing or overseeing the validation of the data according 
to the requirements of this QAPP and incorporating the results of the validation into the final project 
database, in coordination with the database manager. Upon completion of the sampling and 
analytical program, she will review laboratory QA/QC results and incorporate findings into the 
PDI Report.  

The analytical laboratories will be responsible for physical and chemical analyses of sediment 
samples and will ensure that the submitted samples are handled and analyzed in accordance with 
the selected analytical testing protocols and QA/QC requirements, as well as the requirements 
specified in this QAPP. The laboratories will provide certified, pre-cleaned sample containers and 
sample preservatives, as appropriate, and prepare a data package containing the analytical and 
QA/QC results. 

2.1.4 Laboratory Project Managers 
The Laboratory Project Managers for the physical and chemical testing are listed in Table C-1. Each 
of them will oversee laboratory operations associated with the receipt of the environmental samples, 
chemical/physical analyses, and laboratory report and electronic deliverables preparation for this 
project. They will review the laboratory reports and prepare case narratives describing any anomalies 
and exceptions that occurred during sample preparation and analyses. They will also notify the 
Project QA Manager of any QA/QC problems when they are identified to allow for quick resolution. 
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2.2 Problem Definition/Background 
The PDIWP describes the investigations that will be performed as part of the pre-design investigation 
(PDI) at the Project Area in Portland, Oregon. A detailed project overview, site description, project 
figures, and supporting field sampling details are provided in the PDIWP and the FSP (Appendix B to 
the PDIWP). See PDIWP Sections 2 through 6 for the sampling design rationale. Sampling methods 
are described in Section 3 of the FSP. Details of sample types and sample depths are included in FSP 
Tables B3-1, B3-2, B3-3, B3-4, and B3-5. The sampling event is being implemented to collect 
additional site-specific data necessary to further refine the lateral and vertical extent of 
contamination exceeding the remedial action levels and principal threat waste thresholds within the 
Project Area.  

2.3 Project/Task Description and Schedule 
Sampling activities described in the PDIWP and FSP (Appendix B to the PDIWP) will be initiated 
following EPA approval. The sampling activities are currently estimated to occur between September 
and November 2020, contingent on meeting the current EPA approval timeline for the PDIWP. See 
PDIWP and FSP Sections 3 for descriptions of the specific tasks to be conducted. Sampling locations 
are shown in PDIWP Figure 3-2. The sampling schedule is discussed in FSP Section 6. The 
laboratories are expected to deliver data within 30 days of sample receipt and level 4 data packages 
within 15 days of data receipt. Data validation will commence immediately after level 4 reports are 
received and is expected to be completed within 30 days. 

2.4 Data Quality Objectives and Criteria 
The DQOs for this project are to develop and implement procedures that will ensure the collection of 
representative data of known, acceptable, and defensible quality to achieve the project objectives 
described in the PDIWP and FSP (Appendix B to the PDIWP). The quality of the laboratory data is 
assessed by precision, accuracy, representativeness, comparability, completeness, bias, and sensitivity 
(see Section 3.4). 

2.5 Special Training Requirements/Certifications 
Field personnel will be trained in standardized data collection requirements so that the data 
collected are consistent among the field crew. Field personnel must be fully trained in the collection 
and processing of surface sediment grab samples and subsurface sediment core samples, 
decontamination protocols, visual inspections, and chain-of-custody procedures. Training for staff 
will be provided through on-the-job training and attendance at internal and external seminars and 
workshops on relevant subject matter. The Anchor QEA FC will be responsible for ensuring that staff 
and any contractors have the necessary training required to conduct the field investigation 
procedures described in the PDIWP, FSP (Appendix B to the PDIWP), and this QAPP. 
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In addition, the 29 Code of Federal Regulations 1910.120 Occupational Safety and Health 
Administration (OSHA) regulations require training to provide employees with the knowledge and 
skills enabling them to perform their jobs safely and with minimum risk to their personal health. 
Sampling personnel will have completed the 40-hour Hazardous Waste Operations and Emergency 
Response (HAZWOPER) training course and 8-hour refresher courses, as necessary, to meet OSHA 
regulations. Anchor QEA’s project Health and Safety Officer, David Templeton, is responsible for the 
completion and retention of HAZWOPER certification. In addition, all sampling personnel will have 
basic training in boat safety for the over-water work. Certifications will be maintained in 
Anchor QEA’s project files. 

2.6 Documentation and Records and Data Management 
This project will require central project files to be maintained at Anchor QEA for a minimum of 
10 years. Project records will be stored and maintained in a secure manner. The Project QA Manager 
will be responsible for maintaining and providing updated copies of the most current approved 
version of the QAPP. Updates will be distributed to appropriate personnel electronically. Each project 
team member is responsible for filing necessary project information or providing it to the person 
responsible for the filing system. Individual team members may maintain files for individual tasks but 
must provide such files to the central project files upon completion of each task. Hard copy 
documents will be scanned and saved electronically and kept on file at Anchor QEA or at a document 
storage facility throughout the duration of the project. Electronic data will be maintained in the 
Anchor QEA central database and backed up regularly as part of routine file maintenance. 

2.6.1 Field Records 
Documents generated during the field effort are controlled documents that become part of the project 
file. Field documents may be generated electronically or recorded on hard copies in the field. Field 
team members will keep a daily record of significant events, observations, and measurements on field 
logs developed specifically for each activity. The field logs will be the main source of documentation for 
field activities and will be maintained by the FC. The sampling documentation will contain information 
on each sample collected and will include, at a minimum, the following information: 

• Project name 
• Field personnel on site 
• Facility visitors 
• Weather conditions 
• Field observations 
• Sample collection date and time 
• Sampling method and description of activities 
• Identification or serial numbers of instruments or equipment used 
• Deviations from the PDIWP, FSP (Appendix B to the PDIWP), or QAPP 
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• Conferences associated with field sampling activities 

Entries for each day will begin on a new form. The person recording information must enter the date 
and time and initial each entry. Additional specific field reporting requirements and checklists are 
defined in the PDIWP and FSP (Appendix B to the PDIWP). In general, sufficient information will be 
recorded during each sampling event so that reconstruction of the event can occur without relying 
on the memory of the field personnel. 

The field forms will be either collected electronically or on water-resistant, durable paper to prevent 
deterioration of the project record due to adverse field conditions. Hard copy notes will be taken in 
indelible, waterproof blue or black ink. Errors will be corrected by drawing a single line through the error, 
writing in the correct information, and then dating and initialing the change. Each form will be marked 
with the project name, number, and date. The field forms will be scanned into Anchor QEA’s project file 
directory as convenient during the sampling event or upon completion of each sampling event. 

Sample collection tables are included in the FSP (Appendix B to the PDIWP) and will be used to 
inform proposed coordinates of each location and the sampling and analyses scheme. 

2.6.2 Analytical and Chemistry Records 
The laboratories will retain analytical data records. Additionally, Anchor QEA will retain them in 
central project files. For chemical analyses, the data reporting requirements will include those items 
necessary to complete data validation, including copies of raw data. The laboratories will prepare a 
detailed laboratory data package within 45 days of sample receipt documenting the activities 
associated with the sample analyses. Laboratory data packages will contain information necessary to 
perform a Stage 4 data validation per EPA guidelines (EPA 2009), and one Stage 4 validation will be 
conducted on one representative data package submitted from each laboratory, with the exception 
of geotechnical data. Also, with the exception of the geotechnical data, Stage 2B validations will be 
conducted on the remainder of the data, unless the Stage 4 validations reveal errors or issues that 
warrant additional Stage 4 validations. Stage 1 validations will be conducted on geotechnical data. 
The laboratory data reports will include, but are not limited to, the following information, as 
applicable to the analyses:  

• Project Narrative. This summary, in the form of a cover letter, will discuss problems (if any) 
encountered during any aspect of sample receipt, preparation, and analyses. This summary 
will discuss, but not be limited to, sample receipt, sample storage, QC deviations, and any 
other analytical difficulties. Problems encountered, actual or perceived, and their resolutions 
will be documented in as much detail as appropriate. 

• Chain-of Custody Records. Legible copies of the chain-of-custody forms will be provided as 
part of the data package. This documentation will include the time of receipt and condition of 
the samples received by the laboratory. Additional internal tracking of sample custody by the 
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laboratory will also be documented on a sample receipt form. The form must include sample 
shipping container temperatures measured at the time of sample receipt. 

• Sample Results. The data package will summarize the results for each sample analyzed. The 
summary will include the following information when applicable: 
‒ Field sample identification code and the corresponding laboratory identification code 
‒ Sample matrix 
‒ Date of sample preparation 
‒ Date and time of analysis 
‒ Weight and/or volume used for analysis 
‒ Final dilution or concentration factor for the sample 
‒ Identification of the instrument used for analysis 
‒ Method detection and reporting limits accounting for sample-specific factors 

(e.g., dilution and total solids) 
‒ Analytical results with reporting units identified 
‒ Data qualifiers and their definitions 

• QA/QC Summaries. This section contains the results of the laboratory QA/QC samples and 
procedures. Each QA/QC sample analysis will be documented with the same information 
required for the sample results. No recovery or blank corrections will be made by the 
laboratory. The required summaries include, but are not limited to, the following: 
‒ Calibration Data Summary. This summary will report the concentrations of the initial 

calibration and daily calibration standards and the date and time of analysis. The 
response factor, percent relative standard deviation, percent difference, percent 
recovery, and retention time for each analyte will be listed, as appropriate. Results for 
standards used to quantify instrument sensitivity will be documented. 

‒ Instrument Performance Check. Ion abundances and the ranges of acceptable criteria 
will be reported for gas chromatography/mass spectrometry methods. Mass calibration 
atomic mass unit and percent relative standard deviation values will be reported for 
inductively coupled plasma/mass spectrometry methods. 

‒ Internal Standard Area Summary. Internal standard areas will be reported for each 
sample analyzed, as appropriate. 

‒ Method Blank Analysis. The method blank analyses associated with each sample and 
the concentration of analytes of interest identified in these blanks will be reported. 

‒ Surrogate Spike Recovery. Surrogate spike recovery results for organic analyses will 
be reported for each sample. The names and concentrations of the compounds added, 
percent recoveries, and range of acceptable recoveries will be reported. 

‒ Matrix Spike Recovery. The names and concentrations of analytes added, percent 
recoveries, and range of acceptable recoveries will be listed. The relative percent 
difference (RPD) for matrix spike duplicate (MSD) analyses will be reported. 
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‒ Matrix Duplicate. This summary will include the RPD or difference value for matrix 
duplicate (MD) analyses, as appropriate to the sample concentrations. 

‒ Laboratory Control Sample. The name and concentration of analytes added, percent 
recoveries, and range of acceptable recoveries will be listed. The RPD values for 
laboratory control sample duplicate analyses will be included. 

‒ Relative Retention Time. This summary will include a report of the relative retention 
time of each analyte detected in the samples for both primary and confirmatory 
analyses. 

• Original Data. Legible copies of the original data generated by the laboratory will include the 
following: 
‒ Identification of preparation method used and cleanup logs, as appropriate 
‒ Instrument specifications and analysis logs for instruments used on days of calibration 

and analysis 
‒ Original printouts of full-scan chromatograms and quantitation reports for gas 

chromatography and/or gas chromatography/mass spectrometry samples, blanks, 
calibrations, spikes, replicates, and reference materials 

‒ Reconstructed ion chromatograms for samples, standards, blanks, spikes, replicates, 
and reference materials 

‒ Enhanced spectra of detected compounds with associated best-match spectra for each 
sample 

‒ Instrument outputs for inorganic analyses, including calibrations and sample analyses 
‒ Calculation worksheets 

Instrument data shall be fully restorable at the laboratory from electronic backup. The laboratory will 
be required to maintain records relevant to project analyses for a minimum of 5 years. Data 
validation reports will be maintained in the central project files with the analytical data reports. 

2.6.3 Data Reduction 
Data reduction is the process by which original data (analytical measurements) are converted or 
reduced to a specified format or unit to facilitate analysis of the data. Data reduction requires that 
aspects of sample preparation that could affect the test result (such as sample volume analyzed or 
dilutions required) be taken into account in the final result. Data reduction is the laboratory analyst’s 
responsibility, and final results are subjected to further review by the Laboratory Project Managers, 
the Project Manager, the Project QA Manager, and independent reviewers. Data reduction may be 
performed manually or electronically. If performed electronically, software used must be 
demonstrated to be true and free from error. 
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2.6.4 Electronic Data Deliverables and Database Development 
All data generated in the field will be documented electronically or on hard copy and provided to the 
Data Manager, who is responsible for the data’s entry into the database. Laboratory data will be 
provided to the Data Manager in the EQuIS electronic data deliverable format and loaded into 
Anchor QEA’s centralized database.  

2.6.5 Data Management 
Field data sheets will be checked for completeness and accuracy by the FC prior to delivery to the 
Project QA Manager. Data generated in the field will be documented electronically or on hard copy 
and loaded directly into the database or provided to the Project QA Manager, who will coordinate 
data entry into the database. Manually entered data will be checked by a second party. Field 
documentation will be filed in the main project file after data entry and checking are complete. 

Laboratory data will be loaded directly into the database or provided to the Project QA Manager in 
the EQuIS electronic format. Laboratory data that are electronically provided and loaded into the 
database will undergo a check against the laboratory hard copy data. Data will be validated or 
reviewed manually, and qualifiers (if assigned) will be entered manually. The accuracy of manually 
entered data will be verified. Data tables and reports will be exported from EQuIS to Microsoft Excel 
tables for report presentations and data analysis.  

 



 

Revised Final Quality Assurance Project Plan 11 September 2020 

3 Data Generation and Acquisition 
Data generation and acquisition begins with the development of the rationale for locating and 
selecting environmental samples for analysis and ends with the generation and reporting of 
analytical data for those samples by the analytical laboratories.  

3.1 Sampling Design 
The sampling design including the rationale for locating and selecting environmental samples for 
analyses is detailed in the FSP (Appendix B to the PDIWP).  

3.2 Sampling Methods and Handling Requirements 
Sample collection procedures are described in detail in the FSP (Appendix B to the PDIWP). Sampling 
procedures are generally consistent with EPA protocols or other approved sample collection 
standards established for the Project Area. 

3.3 Analytical Methods 
Analytical methods for chemical and physical analyses are listed in Tables C-2 through C-6, 
corresponding to the surface, subsurface, and riverbank sample collection and analytical programs 
described in Section 5 of the FSP (Appendix B to the PDIWP).  

In completing analyses for this project, the laboratories are expected to meet the following minimum 
requirements: 

• Adhere to the methods outlined in this QAPP, including methods referenced for each 
analytical procedure. 

• Follow documentation, custody, and sample tracking procedures. 
• Notify the Project QA Manager of any QA/QC problems when they are identified. 
• Provide a detailed discussion of any modifications made to approved analytical methods. 
• Deliver Adobe PDF and electronic data as specified. 
• Meet reporting requirements for deliverables. 
• Meet turnaround times for deliverables. 
• Implement QA/QC procedures, including the DQOs, laboratory QA requirements, and 

performance evaluation testing requirements. 
• Allow laboratory and data audits to be performed, if deemed necessary. 

Analytical methods, method detection limits (MDLs), and method reporting limits (MRLs) for 
sediment and aqueous samples are presented in Tables C-2 through C-6. Table C-7 presents the field 
and laboratory QA/QC sample frequency requirements (e.g., field duplicates, matrix spikes [MSs], and 
laboratory control samples).  



 

Revised Final Quality Assurance Project Plan 12 September 2020 

3.4 Data Quality Objectives 
The DQOs for this program are to provide results of known quality to inform the remedial design. 
The parameters used to assess data quality are precision, accuracy, representativeness, comparability, 
completeness, bias, and sensitivity. These parameters are presented on Table C-8 and discussed in 
greater detail in the following subsections. DQO results will be reviewed by the laboratory analysts, 
Project QA Manager, and data validator. Re-extraction and/or reanalyses may be warranted in some 
instances for results outside of control limits in cases of extreme or key failures. Data will be qualified 
accordingly by the validator if DQOs described herein and presented in Table C-8 are not met for 
final data. 

3.4.1 Precision 
Precision is the ability of an analytical method or instrument to reproduce its own measurement. It is 
a measure of the variability or random error in sample collection and laboratory analyses. 
ASTM International (ASTM) recognizes the following two levels of precision (ASTM 2002):  

1. Repeatability: the random error associated with measurements made by a single test operator 
on identical aliquots of test material in a given laboratory, with the same apparatus, under 
constant operating conditions 

2. Reproducibility: the random error associated with measurements made by different test 
operators in different laboratories, using the same method but different equipment to analyze 
identical samples of test material 

In the laboratory, “within-batch” precision is measured using replicate sample or QC analyses and is 
expressed as the RPD between the measurements. The “batch-to-batch” precision is determined 
from the variance observed in the analysis of standard solutions or laboratory control samples from 
multiple analytical batches. 

Field precision will be evaluated by the collection of field duplicates analyses at a frequency of 1 per 
20 samples collected. Field chemistry duplicate precision will be screened against an RPD of 50% for 
all analyses and matrices. Data qualification based on field duplicate precision will be at the 
discretion of the data validator. The equation used to express precision is as follows: 
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Equation 1 

 RPD =  (C1−C2) × 100%
(C1+C2) 2⁄

  

where: 
RPD = relative percent difference 
C1 = larger of the two observed values 
C2 = smaller of the two observed values 

 

Precision measurements can be affected by the nearness of a chemical concentration to the MRL, 
where the percent error (expressed as RPD) increases. In cases where either the parent or duplicate 
result is less than five times the MRL, results will be evaluated by the difference with a control limit of 
± MRL for aqueous sample matrices and ± 2 times the MRL for solid sample matrices. 

3.4.2 Accuracy 
Accuracy is a measure of the closeness of an individual measurement (or an average of multiple 
measurements) to the true or expected value. Accuracy is evaluated by calculating percent recovery 
results from analyses of laboratory control samples, standard reference materials, surrogate 
standards, and standard solutions. In addition, matrix-spiked samples, laboratory control samples 
(e.g., blank spikes and reference materials), and surrogate spikes are also analyzed, which provide 
accuracy or bias information in the actual sample matrix. Accuracy measurements will be carried out 
at a minimum frequency of 1 per 20 samples analyzed, with the exception of surrogates, which will 
be added to all samples for applicable analyses. Accuracy is expressed as percent recovery of the 
measured value, relative to the true or expected value. If a measurement process produces results for 
which the result is not the true or expected value, the process is said to be biased. Bias is discussed 
further in Section 3.4.6. 

Laboratory accuracy will be evaluated against quantitative spike recovery performance criteria 
provided by the laboratory and shown in Table C-8. Accuracy can be expressed as a percentage of 
the true or reference value or as a percent recovery in those analyses where reference materials are 
not available and spiked samples are analyzed. The equation used to express accuracy is as follows: 
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Equation 2 

%R = 100% ×  (S−U)
Csa

  

where: 
%R = percent recovery 
S = measured concentration in the spiked aliquot 
U = measured concentration in the unspiked aliquot 
Csa = actual concentration of spike added 

 

MS recovery values become distorted when the sample concentration is greater than four times the 
spike concentration. No data will be qualified in these instances, regardless of percent recovery values. 

Field accuracy will be controlled by adherence to sample collection procedures outlined in the 
PDIWP and the FSP (Appendix B to the PDIWP). 

3.4.3 Representativeness 
Representativeness expresses the degree to which data accurately and precisely represent an 
environmental condition. For the Project Area, the list of analytes has been identified to provide a 
comprehensive assessment of the known and potential contaminants. 

3.4.4 Comparability 
Comparability expresses the confidence with which one dataset can be evaluated in relation to 
another dataset. For this program, comparability of data will be established through the use of 
standard analytical methodologies and reporting formats and common traceable calibration and 
spike materials. 

3.4.5 Completeness 
Field completeness is a measure of the number of samples collected and successfully analyzed as 
required in proportion to the number of samples expected to be collected. The depths achieved for 
each core sample will not be considered for the measurement of field completeness. Field 
completeness is calculated as follows: 
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Equation 3 

C =  (Number of samples collected and successfully analyzed) ×100
(Number of samples expected to be collected)   

where: 
C = Completeness (%) 

 

Analytical completeness is a measure of the amount of data that is determined to be valid in 
proportion to the amount of data collected. Analytical completeness will be calculated as follows: 

Equation 4 

C =  (Number of acceptable data points) ×100
(Total number of data points)   

where: 
C = Completeness (%) 

 

The DQO for completeness of components of this project is 95%. Data that have been qualified as 
estimated because QC criteria were not met will be considered valid for the purpose of assessing 
completeness. Data that have been rejected will not be considered valid for the purpose of assessing 
completeness. 

3.4.6 Bias 
Bias is the systematic or persistent distortion of a measurement process that causes errors in one 
direction. Bias can be either inherent in a method of analysis (e.g., extraction efficiency) or caused by 
an artifact of the measurement system (e.g., contamination). Bias assessments for environmental 
measurements are made using personnel, equipment, and spiking materials or reference materials as 
independent as possible from those used in the calibration of the measurement system. Analytical 
laboratories use several QC measures to eliminate analytical bias, including systematic analyses of 
method blanks, laboratory control samples, and independent calibration verification standards. When 
possible, bias assessments should be based on analysis of spiked samples or matrix-matched 
reference samples rather than spiked blanks so that the effect of the matrix on recovery is 
incorporated into the assessment. A documented spiking protocol and consistency in following that 
protocol are important to obtaining meaningful data quality estimates. Because bias can be positive 
or negative and because several types of bias can occur simultaneously, only the net or total bias can 
be evaluated in a measurement. 
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3.4.7 Sensitivity 
Analytical sensitivities must be consistent with or lower than the target limits listed in Tables C-2 
through C-6 in order to demonstrate compliance with this QAPP.  

The MDL is defined as the minimum concentration at which a given target analyte can be measured 
and reported with 99% confidence that the analyte concentration is greater than zero. The limit of 
detection is the smallest amount or concentration of a substance that must be present in a sample in 
order to be detected at a 99% confidence level. Estimated detection limits (EDLs) are associated with 
high-resolution analytical methods and are calculated for each analyte and sample based on the 
signal-to-noise ratio. Undetected compounds analyzed by high-resolution methodology (e.g., 
dioxin/furans) will be reported at the EDL, which is typically lower than the MDL listed in Tables C-2, 
C-3, and C-5 and is sample and compound specific. The EDL is anticipated to meet Record of 
Decision – Portland Harbor Superfund Site, Portland, Oregon (ROD; EPA 2017c) cleanup levels in most 
cases. Detections between the EDL and MRL will be reported as estimated. Laboratory practical 
quantitation limits, limits of quantitation, or MRLs are defined as the lowest level that produces a 
quantitative result within specified limits of precision and accuracy during routine laboratory 
operating conditions. Laboratory MDLs and MRLs (Tables C-2 through C-6) will be used to evaluate 
the method sensitivity and/or applicability prior to the acceptance of a method for this program. 

The sample-specific MDLs, EDLs, and MRLs will be reported by the laboratory and will take into 
account factors relating to the sample analysis that might decrease or increase the MDLs and MRLs 
(e.g., dilution factor, percent moisture, and sample aliquot weight or volume). In the event that the 
MDL (or EDL) and MRL are elevated for sample results due to matrix interferences and subsequent 
dilution or reduction in the sample aliquot, the data will be evaluated by Anchor QEA and the 
laboratory to determine if an alternative course of action is required or possible. The sample-specific 
MDLs or EDLs and MRLs will be the values recorded in the project database. 

EDLs are dependent on sample- and analysis-specific factors. They are calculated at the time of 
analysis and are typically only reported when analytes are below detection. Because EDLs are not 
pre-determined, NW Natural cannot include them in the QAPP tables. However, NW Natural 
anticipates that, based on past project experience, EDLs will be below MDLs and the ROD Table 17 
cleanup levels for samples without significant matrix interferences. 

3.5 Quality Assurance and Quality Control 
Field and laboratory activities must be conducted in such a manner that the results meet specified 
quality objectives and are fully defensible. Guidance for QA/QC is derived from the protocols 
developed for EPA’s Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods 
(EPA 1986), the EPA National Functional Guidelines for Data Review (EPA 2016, 2017a, 2017b), and 
the cited methods. 
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3.5.1 Field Quality Control 
Anchor QEA personnel will identify and label samples in a consistent manner to ensure that field 
samples are traceable, and labels provide the information necessary for the laboratory to properly 
conduct the required analyses. Samples will be placed in appropriate containers and preserved for 
shipment to the laboratory. 

3.5.1.1 Sample Containers 
The analytical laboratories will provide certified pre-cleaned sample containers (Table C-9) with the 
exceptions of the geotechnical analyses. The laboratories will maintain documentation certifying the 
cleanliness of bottles and the purity of preservatives provided.  

Geotechnical samples will be collected in clean sample containers for disturbed samples and in 
thin-walled steel samplers (ASTM D1587) for undisturbed samples. 

3.5.1.2 Sample Identification and Labels 
Each sample will have an adhesive plastic or waterproof paper label affixed to the container and will be 
labeled at the time of collection. The following information will be recorded on the container label: 

• Project name 
• Sample identification 
• Date and time of sample collection 
• Preservative type (if applicable) 
• Required analyses 
• Sampler’s name or initials 

Samples will be uniquely identified with a sample identification that, at a minimum, specifies sample 
matrix, sample number, sample location, and type of sample. Specific sample nomenclature is 
described in the FSP (Appendix B to the PDIWP). 

3.5.1.3 Sample Custody and Shipping Requirements 
Samples are considered to be in one’s custody if they are in the following: 1) the custodian’s 
possession or view; 2) a secured location (under lock) with restricted access; or 3) a container that is 
secured with official seals such that the sample cannot be reached without breaking the seals. 

Chain-of-custody procedures will be followed for the samples throughout the collection, handling, 
and analysis process. The principal document used to track possession and transfer of samples is the 
chain-of-custody form. Each sample will be represented on a chain-of-custody form the day it is 
collected. Data entries will be made using indelible ink pen. Corrections will be made by drawing a 
single line through the error, writing in the correct information, then dating and initialing the change. 
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Blank lines or spaces on the chain-of-custody form will be lined out, dated, and initialed by the 
individual maintaining custody. 

A chain-of-custody form will accompany each cooler of samples sent to the analytical laboratories. 
Each person who has custody of the samples will sign the chain-of-custody form and establish that 
the samples were not left unattended unless properly secured. Copies of chain-of-custody forms will 
be retained in the project files. 

Filled sample containers for chemistry and physical analyses will be stored in coolers containing ice 
to maintain the samples at 0°C to 6°C until delivery to the analytical laboratories.  

Samples will be shipped to the analytical laboratory no later than the day after collection. Samples 
collected on Friday may be held until the following Monday for shipment provided that this does not 
jeopardize any hold time requirements (Tables B4-1 and C-9). Specific sample shipping procedures 
are as follows: 

• Each cooler or container with the samples for analyses will be hand-delivered, couriered, or 
shipped the same day as collection or via overnight delivery to the appropriate analytical 
laboratory. In the event that Saturday delivery is required, the FC will contact the analytical 
laboratory before 3:00 p.m. on Friday to ensure that the laboratory will be staffed to receive 
samples on a Saturday and is aware of the number of containers shipped and the airbill 
tracking numbers for those containers. Following shipment, the FC will confirm the samples 
have been received and are in good condition. 

• Coolant ice will be sealed in separate zip-top plastic bags and placed in the shipping 
containers. Plastic bags will be doubled for overnight shipping. 

• Individual sample containers will be placed in a sealable plastic bag, packed to prevent 
breakage, and transported in a sealed ice chest or other suitable container. 

• Glass bottles and jars will be separated in the shipping container by shock-absorbent material 
(e.g., bubble wrap) to prevent breakage. 

• The shipping containers will be clearly labeled with sufficient information (name of project, 
time and date container was sealed, person sealing the container, and consultant’s office 
name and address) to enable positive identification. 

• Chain-of-custody forms will be enclosed in a plastic bag and placed inside of the cooler. 
• A minimum of two signed and dated chain-of-custody seals will be placed on adjacent sides 

of each cooler prior to shipping. Chain-of-custody seals are not required when custody is 
maintained and transferred directly. 

• Each cooler will be wrapped securely with packing tape and will be clearly labeled with the 
laboratory’s shipping address and the consultant’s return address. 
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Upon transfer of sample possession to the analytical laboratory, the person transferring custody of 
the sample container will sign the chain-of-custody form. Upon receipt of samples at the laboratory, 
the shipping container seals will be broken, if applicable, and the receiver will sign the chain-of-
custody forms and record the condition of the samples and any discrepancies encountered on a 
sample receipt form.  

3.5.1.4 Field Quality Assurance Sampling 
Field QA procedures will consist of following procedures for acceptable practices for collection and 
handling of samples. Adherence to these procedures will be complemented by periodic and routine 
equipment inspection. 

Field QA samples will be collected along with the environmental samples. Field QA samples are 
useful in identifying possible problems resulting from sample collection or sample processing in the 
field. The collection of field QA samples includes equipment rinsate blanks and field duplicates as 
specified in Table C-7. Rinsate blanks will be collected at a frequency of one per collection method 
per sampling event. If decontamination procedures are not adequate, additional rinsate blanks will 
be collected after procedures have been modified. Adequacy of decontamination procedures will be 
evaluated by rinsate blank chemistry results. Results will be compared to associated samples, and the 
Project QA Manager’s best professional judgment will be used to evaluate whether decontamination 
procedures should be modified. Field duplicate samples will be collected at a frequency of one per 
sampling event or 1 in 20 samples collected, whichever is more frequent. 

Field QA samples will also include the collection of additional sample volume or mass to ensure that 
the laboratory has a sufficient sample amount to analyze the method and program-required 
analytical QA/QC (MD/MS/MSD) samples as specified in Table C-7. Additional sample volume or 
mass to meet this requirement will be collected at a frequency of one per sampling event or 1 in 
20 samples processed, whichever is more frequent. The sample collection team will confirm with the 
laboratory the appropriate extra volume or mass required for these analyses. The samples 
designated for MD/MS/MSD analyses should be clearly marked on the chain-of-custody form. 

Field QA samples will be documented on the field forms and verified by the Project QA Manager or 
designee. 

3.5.2 Chemistry Laboratory Quality Control 
Laboratory QC procedures, where applicable, include initial and continuing instrument calibrations, 
standard reference materials, laboratory control samples, matrix replicates, MSs, surrogate spikes (for 
organic analyses), and method blanks. Table C-7 lists the frequency of analyses for laboratory QA/QC 
samples, and Table C-8 summarizes the DQOs for precision, accuracy, and completeness.  
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An analyst will review the results of the QC samples from each analytical batch immediately after a 
sample group has been analyzed. The QC sample results will then be evaluated to determine if 
control limits have been exceeded. If control limits are exceeded in the batch and reanalysis or 
re-extraction does not correct the exceedance, the Project QA Manager will be contacted, and 
alternative corrective action (e.g., method modifications followed by reprocessing the affected 
samples) will be explored prior to reporting the results. 

3.5.2.1 Laboratory Instrument Calibration and Frequency 
An initial calibration will be performed on each laboratory instrument to be used prior to analyses, 
after each major interruption to the analytical instrument, and when any ongoing calibration does 
not meet method criteria. A calibration verification sample will be analyzed following each initial 
calibration and will meet method criteria prior to analyses of samples. Continuing calibration 
verifications (CCVs) will be analyzed at required frequencies to track instrument performance. The 
frequency of CCVs varies with method. For gas chromatography/mass spectrometry methods, one 
will be analyzed every 12 hours. For gas chromatography, metals, and inorganic methods, one will be 
analyzed at the method-specified frequencies and at the end of each run. If the CCV is out of control, 
the analyses must come to a halt until the source of the failure is eliminated or reduced enough to 
meet control specifications. Project samples analyzed while instrument calibration was out of control 
will be reanalyzed. 

Instrument blanks or continuing calibration blanks provide information on the stability of the 
baseline established. Continuing calibration blanks will be analyzed immediately prior to or right 
after the CCV as applicable to the method. 

3.5.2.2 Laboratory Duplicates 
Laboratory duplicates provide information on the precision of the analysis and are useful in assessing 
potential sample heterogeneity and matrix effects. Laboratory duplicates are subsamples of the 
original sample that are prepared and analyzed as a separate sample. For high-resolution mass 
spectrometry analyses, laboratory duplicates will be analyzed to assess laboratory precision. An MSD, 
ongoing precision and recovery sample (OPR) duplicate, or laboratory control sample duplicate may 
be analyzed in lieu of a laboratory duplicate. 

3.5.2.3 Matrix Spikes and Matrix Spike Duplicates 
Analyses of MS samples provide information on the extraction efficiency of the method on the 
sample matrix, as well as any interferences introduced by the sample matrix. By performing duplicate 
MS analyses, information on the precision of the method is also provided. 
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3.5.2.4 Method Blanks 
Method blanks are analyzed to assess possible laboratory contamination at every stage of sample 
preparation and analysis. The method blank results must be less than the reporting limit of each 
target analyte. If a laboratory method blank exceeds this criterion for any analyte, and the analyte is 
detected in any of the samples and is less than five times the concentration found in the blank 
(10 times for common contaminants), analyses must stop, and the source of contamination must be 
eliminated or reduced. 

3.5.2.5 Laboratory Control and Ongoing Precision and Recovery Samples 
Laboratory control samples and OPRs are analyzed to assess possible laboratory bias at the stages of 
sample preparation and analysis. The laboratory control sample is a matrix-dependent spiked sample 
prepared at the time of sample extraction along with the preparation of the sample, method blank, 
and MS. The laboratory control sample and OPR will provide information on the accuracy of the 
analytical process and, when analyzed in duplicate, will provide precision information as well. 

3.5.2.6 Laboratory Deliverables 
Data packages will be checked for completeness immediately upon receipt from the laboratory to 
ensure that data and QA/QC information requested in Section 2.6.2 are present.  

3.6 Instrument/Equipment Testing, Inspection, and Maintenance 
Requirements 

Testing, inspection, and maintenance of field and laboratory equipment are important determinants 
of the quality of sampling and analysis results. 

3.6.1 Field Instruments/Equipment 
In accordance with the QA program, Anchor QEA shall maintain an inventory of field instruments and 
equipment. The frequency and types of maintenance will be based on the manufacturer’s 
recommendations and/or previous experience with the equipment. 

The Anchor QEA FC will be responsible for the preparation, documentation, and implementation of the 
preventative maintenance program. The equipment maintenance information will be documented in 
the instrument’s calibration log. The frequency of maintenance is dependent on the type and stability 
of the equipment, the methods used, the intended use of the equipment, and the recommendations of 
the manufacturer. Detailed information regarding the maintenance procedures and frequency of 
equipment maintenance is provided in the specific manufacturer’s instruction manuals. 

Maintenance records will be verified prior to each sampling event. The FC will be responsible for 
verifying that required maintenance has been performed prior to using the equipment in the field. 
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The worker or subcontractor responsible for navigation will confirm proper operation of the 
navigation equipment daily. This verification may consist of internal diagnostics or visiting a location 
with known coordinates to confirm the coordinates indicated by the navigation system. The winch 
line, grab sampler, and vibracore head will be inspected daily for fraying, jaw misalignment, loose 
connections, and any other applicable mechanical problems. All equipment will be operated and 
maintained according to manufacturer specifications. Any problems will be noted in the field 
logbook and corrected prior to continuing sampling operations. 

3.6.2 Laboratory Instruments/Equipment 
In accordance with the QA program, the laboratory shall maintain an inventory of instruments and 
equipment, and the frequency of maintenance will be based on the manufacturer’s 
recommendations and previous experience with the equipment. 

The laboratory preventative maintenance program, as detailed in the laboratory QA Manuals 
(Attachment B), is organized to maintain proper instrument and equipment performance and to 
prevent instrument and equipment failure during use. The program considers instrumentation, 
equipment, and parts that are subject to wear, deterioration, or other changes in operational 
characteristics; the availability of spare parts; and the frequency at which maintenance is required. 
Any equipment that has been overloaded or mishandled, gives suspect results, or has been 
determined to be defective will be taken out of service, tagged with the discrepancy noted, and 
stored in a designated area until the equipment has been repaired. After repair, the equipment will 
be tested to ensure that it is in proper operational condition. The client will be promptly notified in 
writing if defective equipment casts doubt on the validity of analytical data. The client will also be 
notified immediately regarding any delays due to instrument malfunctions that could impact holding 
times. 

Laboratories will be responsible for the preparation, documentation, and implementation of the 
preventative maintenance program. Maintenance records will be checked according to the schedule 
on an annual basis and recorded by the responsible individual. The Laboratory Manager, or designee, 
shall be responsible for verifying compliance with the preventative maintenance program. 

3.7 Instrument Calibration 
Proper calibration of equipment and instrumentation is an integral part of the process that provides 
quality data. Instrumentation and equipment used to generate data must be calibrated at a 
frequency that ensures sufficient and consistent accuracy and reproducibility. 

3.7.1 Laboratory Instrument/Equipment Calibration 
As part of their QC program, laboratories perform two types of calibrations. A periodic calibration is 
performed at prescribed intervals (i.e., balances, drying ovens, refrigerators, and thermometers), and 
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operational calibrations are performed daily, at a specified frequency, or prior to analysis (i.e., initial 
calibrations) according to method requirements. Calibration procedures and frequency are discussed 
in the laboratory QA Manual. Calibrations are discussed in the laboratory standard operating 
procedures (SOPs) for analyses. 

The Laboratory Manager will be responsible for ensuring that the laboratory instrumentation is 
calibrated in accordance with specifications. Implementation of the calibration program shall be the 
responsibility of the respective laboratory department supervisors. Recognized procedures (EPA, 
ASTM, or manufacturer’s instructions) shall be used when available. 

Physical standards (i.e., weights or certified thermometers) shall be traceable to nationally recognized 
standards such as the National Institute of Standards and Technology (NIST). Chemical reference 
standards shall be NIST standard reference materials or vendor-certified materials traceable to these 
standards. 

The calibration requirements for each method and respective corrective actions are written in the 
laboratory SOPs and/or the laboratory’s QA Manual for each instrument or analytical method in use. 
Calibrations shall be preserved on electronic media. Laboratory SOPs and QA manuals are included 
as Attachment A. 

3.8 Inspection/Acceptance Requirements for Supplies and 
Consumables 

Inspection and acceptance of field supplies, including laboratory vendor-supplied sampling bottles, 
will be the responsibility of the FC. Supplies will be couriered or shipped to the site or obtained from 
a local vendor and stored in a secure location that is readily accessible to field staff. Primary chemical 
standards and standard solutions will be used in this project in the field and laboratory and will be 
traceable to documented, reliable, commercial sources. The laboratory will use certified sample 
containers and standards from reliable sources and will store certificates of cleanliness, accuracy, and 
purity for each batch of containers or standards used. Acceptance criteria are listed on the 
certificates, which will be available upon request. Laboratory standards will be validated to determine 
their accuracy by comparison with an independent standard. Any impurities found in the standard 
will be documented. 
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3.9 Non-Direct Measurements 
Non-direct measurements are suitable for use in the PDI for the purposes stated in the PDIWP and 
FSP (Appendix B to the PDIWP) and will be used without limitation. Specifically, the criteria that will 
be used to evaluate the surface and subsurface sediment results will include the following: 

• Existing data from the Portland Harbor Feasibility Study database, including surface sediment 
results from 0 to 30 centimeters (0 to 1 foot) below mudline and subsurface sediment results 
from samples greater than 30 centimeters (1 foot) below mudline 

• Bathymetry and other survey data (e.g., debris survey) collected for the Portland Harbor 
Remedial Investigation/Feasibility Study  

• Bathymetry data collected by others within the Project Area during the past 20 years 
• Portland Harbor remedial action levels and cleanup goals included in the ROD and updated in 

Errata No. 2. 
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4 Assessment and Oversight 
Once data are received from the laboratory, a number of QC procedures will be followed to provide 
an accurate evaluation of the data quality. Specific procedures will be followed to assess data 
precision, accuracy, and completeness. 

4.1 Field and Laboratory Audits/Inspections 
Laboratory and field performance audits or inspections consist of on-site reviews of QA systems and 
equipment for sampling, calibration, and measurement. Laboratory audits will not be conducted as 
part of this study. However, laboratory audit reports will be made available to the Project QA 
Manager upon request. Apex Laboratories, LLC, Analytical Resources, Inc., ALS Environmental, and 
Vista Analytical Laboratory, Inc., are National Environmental Laboratory Accreditation 
Conference-certified laboratories that undergo regular audits as part of their certification procedures. 
Audits are conducted no more than 2 years apart. The laboratory is required to have written 
procedures addressing internal QA/QC. The laboratory must ensure that personnel engaged in 
preparation and analysis tasks have appropriate training. As part of the audit process, the laboratory 
will provide written details of any method modifications planned for the consultant’s review. 

Planned and documented performance inspections will be conducted for field operations to assess 
the accuracy of the measurement systems and to determine the effectiveness of QA/QC procedures 
and compliance with the QAPP. Field performance inspections should be conducted by the FC. 

A field inspection is not planned but may be scheduled at the discretion of the FC or Project QA 
Manager to observe and review field procedures and documentation from sample collection through 
packaging and shipment to the laboratories. Additional inspections may be scheduled over the 
course of the field program if determined necessary. The Project Manager will be responsible for 
identifying an appropriate schedule of inspections prior to commencement of investigation activities. 

Field inspections may be performed by the FC in accordance with written procedures or checklists. 
The field inspection will involve the review and evaluation of (as appropriate) implementation of 
approved work procedures, sampling procedures, and sampling documentation; labeling, packaging, 
storage, and shipping of samples; completion of field records; QC compliance; subcontractor 
performance; and field change documentation. Field records will also be reviewed to verify that 
field-related activities are performed and documented in accordance with the QAPP. Items to be 
reviewed include, but are not limited to, field activity logs, collection forms, custody transfer forms 
and/or chain-of-custody forms, field measurement logs, and waste inventory logs. The FC may 
impose a stop work order at any time if activities being conducted are determined to compromise 
the integrity of the program. 
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Preliminary results of the inspections will be reviewed with the Project Manager to ensure that 
deficiencies adversely affecting data quality are immediately corrected. Inspection findings will be 
reviewed to determine the cause of any noncompliance issues identified, schedule corrective action 
to prevent reoccurrence, evaluate the impact of the findings on completed work, and notify the FC 
and the Project QA Manager in an email of action taken or planned. The findings of the field 
inspection, as well as any corrective actions, will be reported to EPA as part of the Sediment 
Sampling and Analysis Report. The FC and the Project QA Coordinator will be responsible for 
verifying and documenting completion of the corrective action. 

4.2 Response and Corrective Actions 
The following sections identify the responsibilities of key project team members and actions to be 
taken in the event of an error, problem, or non-conformance to protocols identified in this document. 

4.2.1 Field Activities 
The FC will be responsible for correcting equipment malfunctions during the field sampling effort. 
The Project QA Manager will be responsible for resolving situations identified by the FC that may 
result in non-compliance with this QAPP. Corrective measures will be immediately documented in 
the field logbook. 

4.2.2 Laboratory 
The laboratory is required to comply with its SOPs. The Laboratory Project Managers will be 
responsible for ensuring that appropriate corrective actions are initiated as required for conformance 
with this QAPP. Laboratory personnel will be responsible for reporting problems that may 
compromise the quality of the data. 

The Laboratory Project Manager will be notified if any QC sample result grossly exceeds the project-
specified control limits and standard corrective actions do not resolve the anomaly. If the anomaly 
cannot be corrected, the Laboratory Project Manager will document the corrective action taken and 
relay this to the Project QA Manager in a timely manner, and possible additional corrective actions 
will be discussed. If the anomaly cannot be corrected by additional measures, the anomaly, the steps 
taken to identify and correct the anomaly, and the treatment of the relevant sample batch 
(i.e., recalculation, reanalysis, and re-extraction) will be described in the case narrative and submitted 
with the data package. 

4.3 Reports to Management 
QA reports to management include verbal status reports, written reports on field sampling activities 
and laboratory processes, data validation reports, data summary reports, and field and laboratory 
inspection and/or audit reports. These reports shall be prepared in coordination with the project team. 
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5 Data Validation and Usability 
Laboratory data will be provided in both PDF and electronic format. Once data are received from the 
laboratory, QC procedures will be followed to provide an accurate evaluation of the data quality. The 
data will be validated in accordance with the EPA National Functional Guidelines for Data Review 
(EPA 2016, 2017a, 2017b) project-specific DQOs (Table C-8), analytical method criteria, and the 
laboratory’s internal performance standards based on their SOPs. 

5.1 Data Review, Validation, and Verification 
During the validation process, analytical data will be evaluated for method and laboratory QC 
compliance, and their validity and applicability for program purposes will be determined. Based on 
the findings of the validation process, data validation qualifiers may be assigned. The validated 
project data, including qualifiers, will be entered into the project database, thus enabling this 
information to be retained or retrieved as needed. 

5.2 Validation and Verification Methods 
Data verification includes signed entries by the field and laboratory technicians on field data sheets 
and laboratory datasheets, respectively; review for completeness and accuracy by the FC and 
Laboratory Project Manager; review by the Project QA Manager for outliers and omissions; and the 
use of QC criteria to accept or reject specific data. Data will be entered into the EQuIS database, and 
a data file will be generated. A verification of the database file will be performed. One hundred 
percent of manually entered qualifiers will be verified. Any errors found will be corrected in the 
database. 

Laboratory data will be reviewed and verified to determine whether DQOs have been met and that 
appropriate corrective actions have been taken, when necessary. The Project QA Manager or 
designee will be responsible for the final review of the data generated from analyses of samples. 

The first level of review will take place in the laboratory as the data are generated. The laboratory 
department manager or designee will be responsible for ensuring that the data generated meet 
minimum QA/QC requirements and that the instruments were operating under acceptable 
conditions during data acquisition. DQOs will also be assessed at this point by comparing the results 
of QC measurements with pre-established criteria as a measure of data acceptability. 

A Stage 4 validation (EPA 2009) will be conducted by Laboratory Data Consultants, Inc., on one 
representative data package submitted from each laboratory, with the exception of geotechnical 
data. Except for the geotechnical data, Stage 2B validations will be conducted on the remainder of 
the data by Laboratory Data Consultants, Inc., or Anchor QEA, in accordance with EPA National 
Functional Guidelines for Data Review (EPA 2016, 2017a, 2017b) and this QAPP, unless the Stage 4 
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validations reveal errors or issues that warrant additional Stage 4 validations. Stage 1 validations will 
be conducted on geotechnical data. Chemical and physical data will be reviewed with regard to the 
following, as appropriate to the particular analysis: 

• Data completeness 
• Holding times 
• Instrument performance checks 
• Initial calibrations 
• Continuing calibrations 
• Column confirmations 
• Equipment blanks 
• Method blanks 
• Surrogate recoveries 
• Detection limits 
• Reporting limits 
• Laboratory control samples 
• Field and laboratory duplicates 
• MD/MS/MSD samples 
• Standard reference material samples 
• Interference check samples 
• Serial dilutions 

The results of the data validation, including text assigning qualifiers in accordance with the EPA 
National Functional Guidelines for Data Review (EPA 2016, 2017a, 2017b) and a tabular summary of 
qualifiers, will be generated by the validator and submitted to the Project QA Manager for final 
review and confirmation of the validity of the data. 

5.3 Reconciliation with User Requirements 
The Project QA Manager will review data after each survey to determine if DQOs have been met. If 
data do not meet the project’s specifications, the Project QA Manager will review the outliers and 
determine if the problem is due to calibration/maintenance, sampling techniques, or other factors 
and will then suggest corrective action. If problems cannot be corrected by retraining, revision of 
techniques, or replacement of supplies or equipment, the DQOs will be reviewed for feasibility. If 
specific DQOs are not achievable, the Project QA Manager will consult with EPA and recommend 
appropriate modifications to either the laboratory or to the program requirements.  
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Table C-1
Project Contact List

QAPP Recipients Title Organization Telephone Number Email Address
— Emergency Response Team EPA Region 10 (206) 553-4973 —

Ryan Barth Project Manager Anchor QEA, LLC (206) 903-3334 rbarth@anchorqea.com
Nik Bacher Field Coordinator Anchor QEA, LLC (206) 903-3376 nbacher@anchorqea.com

Laurel Menoche Database Manager Anchor QEA, LLC (360) 715-2705 lmenoche@anchorqea.com
Delaney Peterson QA/QC Manager Anchor QEA, LLC (360) 715-2707 dpeterson@anchorqea.com
Darwin Thomas Laboratory Project Manager Apex Laboratories, LLC (503) 718-2323 dthomas@apex-labs.com

Liz Porta Laboratory Project Manager Alpha Analytical, Inc. (508) 844-4124 eporta@alphalab.com
Jade White Laboratory Project Manager Vista Analytical Laboratory, Inc. (916) 673-1520 jwhite@vista-analytical.com

Amanda Volgardsen Laboratory Project Manager Analytical Resources, Inc. (206) 695-6220 amanda.volgardsen@arilabs.com
Mark Harris Laboratory Project Manager ALS Environmental (360) 501-3376 mark.harris@ALSGlobal.com
Ethan Marro Laboratory Manager Geotesting Express (978) 893-1267 emarro@geotesting.com

Notes:
—: not applicable
EPA: U.S. Environmental Protection Agency
QAPP: Quality Assurance Project Plan
QA/QC: quality assurance/quality control
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Table C-2
Surface Sediment Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs2

Navigation 
Channel RALs2

 PTW Highly Toxic 
Thresholds2 MDL3 MRL3

Geotechnical
Moisture content ASTM D2216 — — — — — —
Specific gravity ASTM D854 — — — — — —
Grain size ASTM D6913 and D7928 — — — — — —
Bulk density ASTM D7263 — — — — — —
Atterberg limits ASTM D4318 — — — — —

Conventionals
Total Solids (%) SM 2540 G — — — — 0.10 0.10
Total Organic Carbon (%) SM 5310 B — — — — 0.10 0.20
Cyanide (mg/kg) ASTM D7511 — — — — 0.05 0.10

Polycyclic Aromatic Hydrocarbons (µg/kg)
2‐Methylnaphthalene EPA 8270E — — — — 2.67 5.33
Acenaphthene EPA 8270E — — — — 1.33 2.67
Acenaphthylene EPA 8270E — — — — 1.33 2.67
Anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)pyrene EPA 8270E — — — — 2.00 4.00
Benzo(b)fluoranthene EPA 8270E — — — — 2.00 4.00
Benzo(g,h,i)perylene EPA 8270E — — — — 1.33 2.67
Benzo(j)+(k)Fluoranthene EPA 8270E — — — — 2.00 4.00
Chrysene EPA 8270E — — — — 1.33 2.67
Dibenz(a,h)anthracene EPA 8270E — — — — 1.33 2.67
Fluoranthene EPA 8270E — — — — 1.33 2.67
Fluorene EPA 8270E — — — — 1.33 2.67
Indeno(1,2,3‐c,d)pyrene EPA 8270E — — — — 1.33 2.67

Naphthalene4 EPA 8270E — — — 140,000 2.67 5.33
Phenanthrene EPA 8270E — — — — 1.33 2.67
Pyrene EPA 8270E — — — — 1.33 2.67

cPAHs (BaP eq)4,5 — 774/85/10768 — — 774,000 — —

Total PAHs4,6,7 — 23,000 30,000 170,000 — — —
Polychlorinated Biphenyl Congeners (ng/kg)

PCB‐001 ‐ 209 EPA 1668A — — — — 9.05 10

Total PCBs5 — 9000 75,000 1,000,000 200,000 — —
Dioxin/Furans (ng/kg) 

2,3,7,8‐TCDD EPA 1613B 0.2 0.6 2 10 0.28 0.5
1,2,3,7,8‐PeCDD EPA 1613B 0.2 0.8 3 10 0.59 2.5
1,2,3,4,7,8‐HxCDD EPA 1613B — — — — 0.60 2.5
1,2,3,6,7,8‐HxCDD EPA 1613B — — — — 0.38 2.5
1,2,3,7,8,9‐HxCDD EPA 1613B — — — — 0.57 2.5
1,2,3,4,6,7,8‐HpCDD EPA 1613B — — — — 0.54 2.5
OCDD EPA 1613B — — — — 1.58 5.0
2,3,7,8‐TCDF EPA 1613B 0.40658 — — 600 0.31 0.5
1,2,3,7,8‐PeCDF EPA 1613B — — — — 0.49 2.5
2,3,4,7,8‐PeCDF EPA 1613B 0.3 200 1,000 200 0.30 2.5
1,2,3,4,7,8‐HxCDF EPA 1613B 0.4 — — 40 0.65 2.5
1,2,3,6,7,8‐HxCDF EPA 1613B — — — — 0.89 2.5
1,2,3,7,8,9‐HxCDF EPA 1613B — — — — 0.63 2.5
2,3,4,6,7,8‐HxCDF EPA 1613B — — — — 0.78 2.5
1,2,3,4,6,7,8‐HpCDF EPA 1613B — — — — 0.43 2.5
1,2,3,4,7,8,9‐HpCDF EPA 1613B — — — — 0.65 2.5
OCDF EPA 1613B — — — — 0.83 5.0

2,3,7,8‐TCDD eq (2005 WHO TEQ)5 — 10 — — — — —
Pesticides (µg/kg)

2,4'‐DDD EPA 8081B 114 — — — 0.50 1.00
2,4'‐DDE EPA 8081B 50 — — — 0.50 1.00
2,4'‐DDT EPA 8081B 246 — — — 0.50 1.00
4,4'‐DDD EPA 8081B 114 — — — 0.50 1.00
4,4'‐DDE EPA 8081B 50 — — — 0.50 1.00
4,4'‐DDT EPA 8081B 246 — — — 0.50 1.00

DDx4 — 6.1 160 650 7,050 — —

Notes:
1. The Riverbank Soil/Sediment Cleanup Levels are presented in Table 17 of the Record of Decision – Portland Harbor Superfund Site  (ROD; EPA 2017c) and as updated in ROD Errata #2 
(EPA 2020b).
2. The sediment RALs and PTW highly toxic threshold values are presented in Table 21 of the Record of Decision – Portland Harbor Superfund Site (ROD; EPA 2017c) as amended for PAHs 
by the 2019 Explanation of Significant Differences (EPA 2019).
3. Actual MDLs and MRLs may vary based on sample aliquot size, moisture content, and required dilution factor.
4. The naphthalene threshold value was developed for the ROD based on feasibility‐level harborwide assumptions that are not applicable at the site. NW Natural is performing a site‐
5. cPAH (BaP eq), total PAHs, total PCBs, 2,3,7,8‐TCDD eq, and DDx are calculated values; therefore, there are no MDLs or MRLs for these parameters.

Parameter

Revised Final Quality Assurance Project Plan
US Moorings Project Area

Page 1 of 2
September 2020



Table C-2
Surface Sediment Analytes, Methods, and Targeted Reporting Limits

6. Total cPAH is the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors. cPAHs include benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3‐c,d)pyrene, and dibenzo(a,h)anthracene.
7. Total PAH is the sum of 2‐methylnaphthalene, acenapthene, acenaphthylene, anthracene, fluorene, naphthalene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3‐c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.
8. The cleanup level for cPAHs of 774 µg/kg is based on direct contact with sediment and is applicable to nearshore sediment exclusive of recreational beaches and navigation 
channel sediments. The cleanup level applicable to recreational beach sediments is 85 µg/kg and the cleanup level applicable to the navigation channel sediment is 1,076 
µg/kg and is based on human consumption of clams.
9. The cleanup levels for 2,3,7,8‐TCDD and 1,2,3,7,8‐PeCDD are below laboratory MDLs. For method EPA 1613B, the laboratory will report results to the EDL. EDLs are analyte 
specific and are typically lower than the laboratory MDLs.
—: not applicable
µg/kg: micrograms per kilogram
ASTM: ASTM International
BaP eq: benzo(a)pyrene equivalent
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDx: the sum of DDD, DDE, and DDT
EDL: estimated detection limit
EPA: U.S. Environmental Protection Agency
ESD: Explanation of Significant Differences
MDL: method detection limit
mg/kg: milligrams per kilogram
MRL: method reporting limit
ng/kg: nanogram per kilogram
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
PTW: principal threat waste
RAL: remedial action level
ROD: record of decision
SM: Standard Method
WHO TEQ: World Health Organization Toxic Equivalency
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Table C-3
Depth of Contamination Subsurface Sediment Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs1

Navigation 
Channel RALs1

 PTW-Highly Toxic 
Thresholds1 MDL3 MRL3

Conventionals (%)
Total Solids SM 2540 G — — — — 0.10 0.10
Total Organic Carbon SM 5310 B — — — — 0.10 0.20

Polycyclic Aromatic Hydrocarbons (µg/kg)
2‐Methylnaphthalene EPA 8270E — — — — 2.67 5.33
Acenaphthene EPA 8270E — — — — 1.33 2.67
Acenaphthylene EPA 8270E — — — — 1.33 2.67
Anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)pyrene EPA 8270E — — — — 2.00 4.00
Benzo(b)fluoranthene EPA 8270E — — — — 2.00 4.00
Benzo(g,h,i)perylene EPA 8270E — — — — 1.33 2.67
Benzo(j)+(k)Fluoranthene EPA 8270E — — — — 2.00 4.00
Chrysene EPA 8270E — — — — 1.33 2.67
Dibenz(a,h)anthracene EPA 8270E — — — — 1.33 2.67
Fluoranthene EPA 8270E — — — — 1.33 2.67
Fluorene EPA 8270E — — — — 1.33 2.67
Indeno(1,2,3‐c,d)pyrene EPA 8270E — — — — 1.33 2.67
Naphthalene4 EPA 8270E — — — 140,000 2.67 5.33
Phenanthrene EPA 8270E — — — — 1.33 2.67
Pyrene EPA 8270E — — — — 1.33 2.67
cPAHs (BaP eq)4,5,6 — 774/85/10768 — — 774,000 — —
Total PAHs4,5,7 — 23,000 30,000 170,000 — — —

PCB Aroclors (µg/kg)

Aroclor 1016 EPA 8082A — — — — 2.00 4.00
Aroclor 1221 EPA 8082A — — — — 2.00 4.00

Aroclor 1232 EPA 8082A — — — — 2.00 4.00

Aroclor 1242 EPA 8082A — — — — 2.00 4.00

Aroclor 1248 EPA 8082A — — — — 2.00 4.00

Aroclor 1254 EPA 8082A — — — — 2.00 4.00

Aroclor 1260 EPA 8082A — — — — 2.00 4.00

Aroclor 1262 EPA 8082A — — — — 2.00 4.00

Aroclor 1268 EPA 8082A — — — — 2.00 4.00
Total PCB Aroclors4,5 — 9 75 1,000 200 — —

Dioxin/Furans (ng/kg) 
2,3,7,8‐TCDD EPA 1613B 0.2 0.6 2 10 0.28 0.5
1,2,3,7,8‐PeCDD EPA 1613B 0.2 0.8 3 10 0.59 2.5
1,2,3,4,7,8‐HxCDD EPA 1613B — — — — 0.60 2.5
1,2,3,6,7,8‐HxCDD EPA 1613B — — — — 0.38 2.5
1,2,3,7,8,9‐HxCDD EPA 1613B — — — — 0.57 2.5
1,2,3,4,6,7,8‐HpCDD EPA 1613B — — — — 0.54 2.5
OCDD EPA 1613B — — — — 1.58 5.0
2,3,7,8‐TCDF EPA 1613B 0.40658 — — 600 0.31 0.5
1,2,3,7,8‐PeCDF EPA 1613B — — — — 0.49 2.5
2,3,4,7,8‐PeCDF EPA 1613B 0.3 200 1,000 200 0.30 2.5
1,2,3,4,7,8‐HxCDF EPA 1613B 0.4 — — 40 0.65 2.5
1,2,3,6,7,8‐HxCDF EPA 1613B — — — — 0.89 2.5
1,2,3,7,8,9‐HxCDF EPA 1613B — — — — 0.63 2.5
2,3,4,6,7,8‐HxCDF EPA 1613B — — — — 0.78 2.5
1,2,3,4,6,7,8‐HpCDF EPA 1613B — — — — 0.43 2.5
1,2,3,4,7,8,9‐HpCDF EPA 1613B — — — — 0.65 2.5
OCDF EPA 1613B — — — — 0.83 5.0
2,3,7,8‐TCDD eq (2005 WHO TEQ)4,5 — — — — — — —

Low-Resolution Pesticides (µg/kg)
2,4'‐DDD EPA 8081B 114 — — — 0.50 1.00
2,4'‐DDE EPA 8081B 226 — — — 0.50 1.00
2,4'‐DDT EPA 8081B 246 — — — 0.50 1.00
4,4'‐DDD EPA 8081B 114 — — — 0.50 1.00
4,4'‐DDE EPA 8081B 226 — — — 0.50 1.00
4,4'‐DDT EPA 8081B 246 — — — 0.50 1.00
DDx5 — 6.1 160 650 7,050 — —

Notes:
1. The sediment RALs and PTW highly toxic threshold values are presented in Table 21 of the Record of Decision – Portland Harbor Superfund Site (ROD; EPA 2017c) as amended for PAHs 
by the 2019 Explanation of Significant Differences (EPA 2019).
2. Actual MDLs and MRLs may vary based on sample aliquot size, moisture content, and required dilution factor.
3. The naphthalene threshold value was developed for the ROD based on feasibility‐level harborwide assumptions that are not applicable at the site. NW Natural is performing a site‐specific 
capping demonstration evaluation to determine if any of the ROD Table 17 contaminants of concern containing groundwater cleanup levels cannot be reliably contained.
4. cPAH (BaP eq), total PAHs, total PCBs, 2,3,7,8‐TCDD eq, and DDx are calculated values; therefore, there are no MDLs or MRLs for these parameters.
5. Total cPAH is the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors. cPAHs include benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3‐c,d)pyrene, and dibenzo(a,h)anthracene.
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Table C-3
Depth of Contamination Subsurface Sediment Analytes, Methods, and Targeted Reporting Limits

6. Total PAH is the sum of 2‐methylnaphthalene, acenapthene, acenaphthylene, anthracene, fluorene, naphthalene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3‐c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.
7. The cleanup levels for 2,3,7,8‐TCDD and 1,2,3,7,8‐PeCDD are below laboratory MDLs. For method EPA 1613B, the laboratory will report results to the EDL. EDLs are analyte specific and are 
typically lower than the laboratory MDLs.
—: not applicable
µg/kg: micrograms per kilogram
ASTM: ASTM International
BaP eq: benzo(a)pyrene equivalent
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDX: the sum of DDD, DDE, and DDT
EDL: estimated detection limit
EPA: U.S. Environmental Protection Agency
ESD: Explanation of Significant Differences
MDL: method detection limit
MRL: method reporting limit
ng/kg: nanogram per kilogram
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
PTW: principal threat waste
RAL: remedial action level
ROD: record of decision
SM: Standard Method
WHO TEQ: World Health Organization Toxic Equivalency
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Table C-4
Cap Model Testing Subsurface Sediment Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs2

Navigation 
Channel RALs2

 PTW-Highly Toxic 
Thresholds2 MDL3 MRL3

Geotechnical
Moisture content ASTM D2216 — — — — — —
Specific gravity ASTM D854 — — — — — —
Grain size ASTM D6913 and D7928 — — — — — —
Atterberg limits ASTM D4318 — — — — — —

Conventionals
Total Solids (%) SM 2540 G — — — — 0.10 0.10
Total Organic Carbon (%) SM 5310 B — — — — 0.10 0.20
Cyanide (mg/kg) ASTM D7511 — — — — 0.05 0.10

Metals (mg/kg)
Arsenic EPA 6020A 3 — — — 0.25 1.0
Cadmium EPA 6020A 0.51 — — — 0.25 0.50
Chromium EPA 6020A — — — — 0.50 1.00
Copper EPA 6020A 359 — — — 0.50 1.00
Lead EPA 6020A 196 — — — 0.25 0.50
Manganese EPA 6020A — — — — 0.50 1.00
Vanadium EPA 6020A — — — — 0.50 1.00
Zinc EPA 6020A 459 — — — 1.00 2.00

Volatile Organic Compounds (µg/kg)
1,1-Dichloroethene (1,1-DCE) EPA 8260D — — — — 12.5 25.0
Benzene EPA 8260D — — — — 5.0 10.0
Chlorobenzene EPA 8260D — — — 320 12.5 25.0
cis-1,2-Dichloroethene (cis-DCE) EPA 8260D — — — — 12.5 25.0
Ethylbenzene EPA 8260D — — — — 12.5 25.0
Tetrachloroethene EPA 8260D — — — — 12.5 25.0
Toluene EPA 8260D — — — — 12.5 25.0
Trichloroethene (TCE) EPA 8260D — — — — 12.5 25.0
Vinyl Chloride EPA 8260D — — — — 12.5 25.0
m,p-Xylene EPA 8260D — — — — 25.0 50.0
o-Xylene EPA 8260D — — — — 12.5 25.0
Total Xylenes4 — — — — — 37.5 75.0

Polycyclic Aromatic Hydrocarbons (µg/kg)
2-Methylnaphthalene EPA 8270E — — — — 2.7 5.3
Acenaphthene EPA 8270E — — — — 1.3 2.7
Acenaphthylene EPA 8270E — — — — 1.3 2.7
Anthracene EPA 8270E — — — — 1.3 2.7
Benzo(a)anthracene EPA 8270E — — — — 1.3 2.7
Benzo(a)pyrene EPA 8270E — — — — 2.0 4.0
Benzo(b)fluoranthene EPA 8270E — — — — 2.0 4.0
Benzo(g,h,i)perylene EPA 8270E — — — — 1.3 2.7
Benzo(j)+(k)Fluoranthene EPA 8270E — — — — 2.0 4.0
Chrysene EPA 8270E — — — — 1.3 2.7
Dibenz(a,h)anthracene EPA 8270E — — — — 1.3 2.7
Fluoranthene EPA 8270E — — — — 1.3 2.7
Fluorene EPA 8270E — — — — 1.3 2.7
Indeno(1,2,3-c,d)pyrene EPA 8270E — — — — 1.3 2.7
Naphthalene5 EPA 8270E — — — 140,000 2.7 5.3
Phenanthrene EPA 8270E — — — — 1.3 2.7
Pyrene EPA 8270E — — — — 1.3 2.7
cPAHs (BaP eq)4,5,6 — 12 — — 774,000 — —
Total PAHs,4,5,7 — 23,000 30,000 170,000 — — —

Semivolatile Organic Compound (μg/kg)
Pentachlorophenol EPA 8270D — — — — 13.3 26.7

PCB Aroclors (µg/kg)

Aroclor 1016 EPA 8082A — — — — 2.00 4.00

Aroclor 1221 EPA 8082A — — — — 2.00 4.00

Aroclor 1232 EPA 8082A — — — — 2.00 4.00

Aroclor 1242 EPA 8082A — — — — 2.00 4.00

Aroclor 1248 EPA 8082A — — — — 2.00 4.00

Aroclor 1254 EPA 8082A — — — — 2.00 4.00

Aroclor 1260 EPA 8082A — — — — 2.00 4.00

Aroclor 1262 EPA 8082A — — — — 2.00 4.00

Aroclor 1268 EPA 8082A — — — — 2.00 4.00

Total PCB Aroclors3,4 — 9 75 1,000 200 — —
Herbicides (µg/kg)

2,4-D EPA 8151A — — — — 4.29 30
2,4,5-TP (silvex) EPA 8151A — — — — 2.4 50

Low Resolution Pesticides (µg/kg)
2,4'-DDD EPA 8081B 114 — — — 0.50 1.00
2,4'-DDE EPA 8081B 226 — — — 0.50 1.00
2,4'-DDT EPA 8081B 246 — — — 0.50 1.00
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Table C-4
Cap Model Testing Subsurface Sediment Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs2

Navigation 
Channel RALs2

 PTW-Highly Toxic 
Thresholds2 MDL3 MRL3Parameter

4,4'-DDD EPA 8081B 114 — — — 0.50 1.00
4,4'-DDE EPA 8081B 226 — — — 0.50 1.00
4,4'-DDT EPA 8081B 246 — — — 0.50 1.00
DDx5 — 6.1 160 650 7,050 — —

Total Petroleum Hydrocarbons (mg/kg)
C10-C12 Aliphatics EPH — — — — 0.128 0.200

Organometallics (µg/kg)
Tributyltin EPA 8270D-SIM 3,080 — — — 0.45 3.86

Notes:
1. The Riverbank Soil/Sediment Cleanup Levels are presented in Table 17 of the Record of Decision – Portland Harbor Superfund Site  (ROD; EPA 2017c).
2. The sediment RALs and PTW highly toxic threshold values are presented in Table 21 of the Record of Decision – Portland Harbor Superfund Site (ROD; EPA 2017c) as amended for 
PAHs by the 2019 Explanation of Significant Differences (EPA 2019).
3. Actual MDLs and MRLs may vary based on sample aliquot size, moisture content, and required dilution factor.
4. Total xylenes, cPAH (BaP eq), and total PAHs are calculated values; therefore, there are no MDLs or MRLs for these parameters.
5. The naphthalene threshold value was developed for the ROD based on feasibility-level harborwide assumptions that are not applicable at the site. NW Natural is performing a site-
specific capping demonstration evaluation to determine if any of the ROD Table 17 contaminants of concern containing groundwater cleanup levels cannot be reliably contained.
6. Total cPAH is the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors. cPAHs include benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene.
7. Total PAH is the sum of 2-methylnaphthalene, acenapthene, acenaphthylene, anthracene, fluorene, naphthalene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.
—: not applicable
µg/kg: micrograms per kilogram
ASTM: ASTM International
BaP eq: benzo(a)pyrene equivalent
cPAH: carcinogenic polycyclic aromatic hydrocarbon
EPA: U.S. Environmental Protection Agency
ESD: Explanation of Significant Differences
MDL: method detection limit
mg/kg: milligrams per kilogram
MRL: method reporting limit
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
PTW: principal threat waste
RAL: remedial action level
ROD: record of decision
SM: Standard Method
WHO TEQ: World Health Organization Toxic Equivalency
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Table C-5
Additional Extended PAH Analytes, Methods, and Targeted Reporting Limits

Recommended Analytical Method Cleanup Level1 MDL2 MRL2

Conventionals (%)
Total Solids SM 2540 G — 0.10 0.10

Parent and Alkylated Polycyclic Aromatic Hydrocarbons (µg/kg)
1-Methylnaphthalene EPA 8270D-SIM — 0.378 5.00
1-Methylphenanthrene EPA 8270D-SIM — 0.496 5.00
2,3,5-Trimethylnaphthalene EPA 8270D-SIM — 0.449 5.00
2,6-Dimethylnaphthalene EPA 8270D-SIM — 0.388 5.00
2-Methylnaphthalene EPA 8270D-SIM — 0.445 5.00
Acenaphthene EPA 8270D-SIM — 0.459 5.00
Acenaphthylene EPA 8270D-SIM — 0.257 5.00
Anthracene EPA 8270D-SIM — 0.0468 5.00
Benzo(a)anthracene EPA 8270D-SIM — 1.41 5.00
Benzo(a)pyrene EPA 8270D-SIM — 0.977 5.00
Benzo(b)fluoranthene EPA 8270D-SIM — 0.794 5.00
Benzo(b)naphtho(2,1-d)thiophene EPA 8270D-SIM — 5.00 5.00
Benzo(b)thiophene EPA 8270D-SIM — 0.357 5.00
Benzo(e)pyrene EPA 8270D-SIM — 0.622 5.00
Benzo(g,h,i)perylene EPA 8270D-SIM — 0.519 5.00
Benzo(k)fluoranthene EPA 8270D-SIM — 0.794 5.00
Biphenyl EPA 8270D-SIM — 0.335 5.00
C1-Benzo(a)anthracenes/Chrysenes EPA 8270D-SIM — — 10.00
C1-Benzothiophenes EPA 8270D-SIM — — 10.00
C1-Decalins EPA 8270D-SIM — — 10.00
C1-Dibenzo(a)anthracenes EPA 8270D-SIM — — 10.00
C1-Dibenzothiophenes EPA 8270D-SIM — — 10.00
C1-Fluoranthenes/Pyrenes EPA 8270D-SIM — — 10.00
C1-Fluorenes EPA 8270D-SIM — — 10.00
C1-Naphthalenes EPA 8270D-SIM — — 10.00
C1-Naphthobenzothiophenes EPA 8270D-SIM — — 10.00
C1-Phenanthrenes/Anthracenes EPA 8270D-SIM — — 10.00
C2-Benzo(a)anthracenes/Chrysenes EPA 8270D-SIM — — 10.00
C2-Benzothiophenes EPA 8270D-SIM — — 10.00
C2-Decalins EPA 8270D-SIM — — 10.00
C2-Dibenzo(a)anthracenes EPA 8270D-SIM — — 10.00
C2-Dibenzothiophenes EPA 8270D-SIM — — 10.00
C2-Fluoranthenes/Pyrenes EPA 8270D-SIM — — 10.00
C2-Fluorenes EPA 8270D-SIM — — 10.00
C2-Naphthalenes EPA 8270D-SIM — — 10.00
C2-Naphthobenzothiophenes EPA 8270D-SIM — — 10.00
C2-Phenanthrenes/Anthracenes EPA 8270D-SIM — — 10.00
C3-Benzo(a)anthracenes/Chrysenes EPA 8270D-SIM — — 10.00
C3-Benzothiophenes EPA 8270D-SIM — — 10.00
C3-Decalins EPA 8270D-SIM — — 10.00
C3-Dibenzo(a)anthracenes EPA 8270D-SIM — — 10.00
C3-Dibenzothiophenes EPA 8270D-SIM — — 10.00
C3-Fluoranthenes/Pyrenes EPA 8270D-SIM — — 10.00
C3-Fluorenes EPA 8270D-SIM — — 10.00
C3-Naphthalenes EPA 8270D-SIM — — 10.00
C3-Naphthobenzothiophenes EPA 8270D-SIM — — 10.00
C3-Phenanthrenes/Anthracenes EPA 8270D-SIM — — 10.00
C4-Benzo(a)anthracenes/Chrysenes EPA 8270D-SIM — — 10.00
C4-Decalins EPA 8270D-SIM — — 10.00
C4-Dibenzothiophenes EPA 8270D-SIM — — 10.00
C4-Fluoranthenes/Pyrenes EPA 8270D-SIM — — 10.00
C4-Naphthalenes EPA 8270D-SIM — — 10.00
C4-Naphthobenzothiopenes EPA 8270D-SIM — — 10.00
C4-Phenanthrenes/Anthracenes EPA 8270D-SIM — — 10.00
Carbazole EPA 8270D-SIM — 0.711 5.00
Chrysene EPA 8270D-SIM — 0.706 5.00
cis-Decalin EPA 8270D-SIM — 0.486 5.00
Dibenzo(a,h)anthracene EPA 8270D-SIM — 0.674 5.00
Dibenzofuran EPA 8270D-SIM — 0.411 5.00
Dibenzothiophene EPA 8270D-SIM — 0.652 5.00
Fluoranthene EPA 8270D-SIM — 1.36 5.00
Fluorene EPA 8270D-SIM — 0.468 5.00
Indeno(1,2,3-cd)pyrene EPA 8270D-SIM — 0.372 5.00
Naphthalene EPA 8270D-SIM — 0.448 5.00
Perylene EPA 8270D-SIM — 0.449 5.00
Phenanthrene EPA 8270D-SIM — 0.934 5.00
Pyrene EPA 8270D-SIM — 1.02 5.00
Total Benzofluoranthenes EPA 8270D-SIM — 1.59 15.00
trans-Decalin EPA 8270D-SIM — 0.0286 5.00
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Table C-5
Additional Extended PAH Analytes, Methods, and Targeted Reporting Limits

Recommended Analytical Method Cleanup Level1 MDL2 MRL2Parameter
cPAHs (BaP eq)3,4 — 774/85/10766 — —
Total PAHs3,5 — 2300 — —

Diesel range organics NWTPHDx 91 20.3 50.0
Motor oil range organics NWTPHDx — 21.0 100

Notes:
1. The Riverbank Soil/Sediment Cleanup Levels are presented in Table 17 of the Record of Decision – Portland Harbor Superfund Site  (ROD; EPA 2017c) and as updated 
in ROD Errata #2 (EPA 2020b).
2. Actual MDLs and MRLs may vary based on sample aliquot size, moisture content, and required dilution factor.
3. cPAH (BaP eq), total PAHs, total PCBs, 2,3,7,8-TCDD eq, and DDx are calculated values; therefore, there are no MDLs or MRLs for these parameters.
4.  Total cPAH is the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors. cPAHs include 
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene.
5. Total PAH is the sum of 2-methylnaphthalene, acenapthene, acenaphthylene, anthracene, fluorene, naphthalene, phenanthrene, fluoranthene, pyrene, 
benzo(a)anthracene, chrysene, benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.
6. The cleanup level for cPAHs of 774 µg/kg is based on direct contact with sediment and is applicable to nearshore sediment exclusive of recreational beaches and 
navigation channel sediments. The cleanup level applicable to recreational beach sediments is 85 µg/kg and the cleanup level applicable to the navigation channel 
sediment is 1,076 µg/kg and is based on human consumption of clams.
—: not applicable
µg/kg: micrograms per kilogram
EPA: U.S. Environmental Protection Agency
MDL: method detection limit
MRL: method reporting limit
SM: Standard Method

Total Petroleum Hydrocarbons (mg/kg)
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Table C-6
Riverbank Boring Soil Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs2

Navigation 
Channel RALs2

 PTW-Highly Toxic 
Thresholds2 MDL3 MRL3

Geotechnical
Moisture content ASTM D2216 — — — — — —
Specific gravity ASTM D854 — — — — — —
Grain size ASTM D6913 and D7928 — — — — — —
Bulk density ASTM D7263 — — — — — —

Conventionals (%)
Total Solids SM 2540 G — — — — 0.10 0.10
Total Organic Carbon SM 5310 B — — — — 0.10 0.20
Cyanide ASTM D7511 — — — — 0.10 0.10

Metals (mg/kg)
Arsenic EPA 6020A 3 — — — 0.25 1.00
Cadmium EPA 6020A 0.51 — — — 0.25 0.50
Chromium EPA 6020A — — — — 0.50 1.00
Copper EPA 6020A 359 — — — 0.50 1.00
Lead EPA 6020A 196 — — — 0.25 0.50
Manganese EPA 6020A — — — — 0.50 1.00
Mercury EPA 6020A 0.085 — — — 0.040 0.080
Vanadium EPA 6020A — — — — 0.50 1.00
Zinc EPA 6020A 459 — — — 1.00 2.00

Volatile Organic Compounds (µg/kg)
1,1-Dichloroethene (1,1-DCE) EPA 8260D — — — — 12.5 25.0
Benzene EPA 8260D — — — — 5.0 10.0
Chlorobenzene EPA 8260D — — — 320 12.5 25.0
cis-1,2-Dichloroethene (cis-DCE) EPA 8260D — — — — 12.5 25.0
Ethylbenzene EPA 8260D — — — — 12.5 25.0
Tetrachloroethene EPA 8260D — — — — 12.5 25.0
Toluene EPA 8260D — — — — 12.5 25.0
Trichloroethene (TCE) EPA 8260D — — — — 12.5 25.0
Vinyl Chloride EPA 8260D — — — — 12.5 25.0
m,p-Xylene EPA 8260D — — — — 25.0 50.0
o-Xylene EPA 8260D — — — — 12.5 25.0
Total Xylenes4 — — — — — 37.5 75.0

Polycyclic Aromatic Hydrocarbons (µg/kg)
2-Methylnaphthalene EPA 8270E — — — — 2.67 5.33
Acenaphthene EPA 8270E — — — — 1.33 2.67
Acenaphthylene EPA 8270E — — — — 1.33 2.67
Anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)anthracene EPA 8270E — — — — 1.33 2.67
Benzo(a)pyrene EPA 8270E — — — — 2.00 4.00
Benzo(b)fluoranthene EPA 8270E — — — — 2.00 4.00
Benzo(g,h,i)perylene EPA 8270E — — — — 1.33 2.67
Benzo(j)+(k)Fluoranthene EPA 8270E — — — — 2.00 4.00
Chrysene EPA 8270E — — — — 1.33 2.67
Dibenz(a,h)anthracene EPA 8270E — — — — 1.33 2.67
Fluoranthene EPA 8270E — — — — 1.33 2.67
Fluorene EPA 8270E — — — — 1.33 2.67
Indeno(1,2,3-c,d)pyrene EPA 8270E — — — — 1.33 2.67
Naphthalene5 EPA 8270E — — — 140,000 2.67 5.33
Phenanthrene EPA 8270E — — — — 1.33 2.67
Pyrene EPA 8270E — — — — 1.33 2.67
cPAHs (BaP eq)5,6 — 12 — — 774,000 — —
Total PAHs5,7 — 23,000 30,000 170,000 — — —

Semivolatile Organic Compounds (μg/kg)
Bis(2-ethylhexyl)phthalate EPA 8270D 135 — — — 20.0 40.0
Pentachlorophenol EPA 8270D — — — — 13.3 26.7

Polychlorinated Biphenyl Congeners (ng/kg) 8

PCB-001 - 209 EPA 1668A — — — — 9.05 10
Total PCBs4 — 9,000 75,000 1,000,000 200,000 — —

PCB Aroclors (µg/kg) 8

Aroclor 1016 EPA 8082A — — — — 0.67 1.33

Aroclor 1221 EPA 8082A — — — — 0.67 1.33

Aroclor 1232 EPA 8082A — — — — 0.67 1.33

Aroclor 1242 EPA 8082A — — — — 0.67 1.33

Aroclor 1248 EPA 8082A — — — — 0.67 1.33

Aroclor 1254 EPA 8082A — — — — 0.67 1.33
Aroclor 1260 EPA 8082A — — — — 0.67 1.33
Aroclor 1262 EPA 8082A — — — — 0.67 1.33

Aroclor 1268 EPA 8082A — — — — 0.67 1.33
Total PCB Aroclors4,5 — 9 75 1,000 200 — —
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Table C-6
Riverbank Boring Soil Analytes, Methods, and Targeted Reporting Limits

Recommended 
Analytical Method

Cleanup 
Level1

Site-Wide 
RALs2

Navigation 
Channel RALs2

 PTW-Highly Toxic 
Thresholds2 MDL3 MRL3Parameter

Dioxin/Furans (ng/kg) 9

2,3,7,8-TCDD EPA 1613B 0.2 0.6 2 10 0.28 0.5
1,2,3,7,8-PeCDD EPA 1613B 0.2 0.8 3 10 0.59 2.5
1,2,3,4,7,8-HxCDD EPA 1613B — — — — 0.60 2.5
1,2,3,6,7,8-HxCDD EPA 1613B — — — — 0.38 2.5
1,2,3,7,8,9-HxCDD EPA 1613B — — — — 0.57 2.5
1,2,3,4,6,7,8-HpCDD EPA 1613B — — — — 0.54 2.5
OCDD EPA 1613B — — — — 1.58 5.0
2,3,7,8-TCDF EPA 1613B 0.40658 — — 600 0.31 0.5
1,2,3,7,8-PeCDF EPA 1613B — — — — 0.49 2.5
2,3,4,7,8-PeCDF EPA 1613B 0.3 200 1000 200 0.30 2.5
1,2,3,4,7,8-HxCDF EPA 1613B 0.4 — — 40 0.65 2.5
1,2,3,6,7,8-HxCDF EPA 1613B — — — — 0.89 2.5
1,2,3,7,8,9-HxCDF EPA 1613B — — — — 0.63 2.5
2,3,4,6,7,8-HxCDF EPA 1613B — — — — 0.78 2.5
1,2,3,4,6,7,8-HpCDF EPA 1613B — — — — 0.43 2.5
1,2,3,4,7,8,9-HpCDF EPA 1613B — — — — 0.65 2.5
OCDF EPA 1613B — — — — 0.83 5.0
2,3,7,8-TCDD eq (2005 WHO TEQ)4,5 — — — — — — —

Herbicides (µg/kg)
2,4-D EPA 8151A — — — — 4.29 30
2,4,5-TP (silvex) EPA 8151A — — — — 2.4 50

High-Resolution Pesticides (ng/kg)
2,4'-DDD EPA 1699 114,000 — — — 5.01 20
2,4'-DDE EPA 1699 226,000 — — — 5.04 40
2,4'-DDT EPA 1699 246,000 — — — 6.1 20
4,4'-DDD EPA 1699 114,000 — — — 5.23 20
4,4'-DDE EPA 1699 226,000 — — — 8.07 40
4,4'-DDT EPA 1699 246,000 — — — 9.18 40
DDx4 — 6,100 160,000 650,000 7,050,000 — —
Aldrin EPA 1699 2,000 — — — 5.37 20
cis-Chlordane EPA 1699 — — — — 9.59 20
trans-Chlordane EPA 1699 — — — — 11.4 20
Oxychlordane EPA 1699 — — — — 11.4 20
cis-Nonachlor EPA 1699 — — — — 10.1 20
trans-Nonachlor EPA 1699 — — — — 7.6 20
Dieldrin EPA 1699 70 — — — 10.5 20
Lindane EPA 1699 5,000 — — — 7.3 20
Total Chlordanes4,10 — 1,400 — — — — —

Petroleum Hydrocarbons (mg/kg)
C10-C12 Aliphatics EPH — — — — 0.128 0.200
Diesel range organics NWTPHDx 91 — — — 10 20

Organometallics (µg/kg)
Tributyltin EPA 8270D-SIM 3,080 — — — 0.45 3.86

Notes:
1. The Riverbank Soil/Sediment Cleanup Levels are presented in Table 17 of the Record of Decision – Portland Harbor Superfund Site  (ROD; EPA 2017c).
2. The sediment RALs and PTW highly toxic threshold values are presented in Table 21 of the Record of Decision – Portland Harbor Superfund Site (ROD; EPA 2017c) as amended for 
PAHs by the 2019 Explanation of Significant Differences (EPA 2019).
3. Actual MDLs and MRLs may vary based on sample aliquot size, moisture content, and required dilution factor.
4.  Total xylenes, cPAH (BaP eq), total PAHs, total PCBs, and DDx are calculated values; therefore, there are no MDLs or MRLs for these parameters.
5. The naphthalene threshold value was developed for the ROD based on feasibility-level harborwide assumptions that are not applicable at the site. NW Natural is performing a site-
specific capping demonstration evaluation to determine if any of the ROD Table 17 contaminants of concern containing groundwater cleanup levels cannot be reliably contained.

6. Total cPAH is the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors. cPAHs include benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene.
7. Total PAH is the sum of 2-methylnaphthalene, acenapthene, acenaphthylene, anthracene, fluorene, naphthalene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.
8. PCB congeners will be analyzed on surface intervals and PCB Aroclors will be analyzed on subsurface intervals.
9. Dioxin/furan results will be quantified to the estimated detection limit, which are calculated at the instrument using analysis-specific factors and are usually below the MDLs in the 
absence of matrix interference. The method chosen achieves the lowest detection limits available for this class of compounds. 
10. Total chlordanes are the sum of cis-chlordane, trans-chlordane, oxychlordane, cis-nonachlor, and trans-nonachlor.
11. The cleanup levels for 2,3,7,8-TCDD and 1,2,3,7,8-PeCDD are below laboratory MDLs. For method EPA 1613B, the laboratory will report results to the EDL. EDLs are analyte specific 
and are typically lower than the laboratory MDLs.

—: not applicable mg/kg: milligram per kilogram
µg/kg: micrograms per kilogram MRL: method reporting limit
ASTM: ASTM International ng/kg: nanogram per kilogram
BaP eq: benzo(a)pyrene equivalent PAH: polycyclic aromatic hydrocarbon
cPAH: carcinogenic polycyclic aromatic hydrocarbon PCB: polychlorinated biphenyl
DDx: the sum of DDD, DDE, and DDT PTW: principal threat waste
EDL: estimated detection limit RAL: remedial action level
EPA: U.S. Environmental Protection Agency ROD: record of decision
EPH: extractable petroleum hydrocarbon SM: Standard Method
ESD: Explanation of Significant Differences WHO TEQ: World Health Organization Toxic Equivalency
MDL: method detection limit
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Table C-7
Field and Laboratory Quality Control Sample Analysis Frequency 

Analysis Type Rinsate Blanks Field Duplicates Initial Calibration Ongoing Calibration LCS/SRM2 Duplicates Matrix Spikes Matrix Spike Duplicates Method Blanks Surrogate Spikes
Geotech — — — — — — — — — —

Total Solids — 1 per 20 samples Daily — — 1 per 20 samples — — — —

Total Organic Carbon — 1 per 20 samples As needed1 1 per 10 samples 1 per 20 samples 1 per 20 samples 1 per 20 samples — 1 per 20 samples —

Cyanide — 1 per 20 samples As needed1 1 per 10 samples 1 per 20 samples 1 per 20 samples 1 per 20 samples — 1 per 20 samples

Metals 1 per collection method per event 1 per 20 samples Daily or each batch 1 per 10 samples 1 per 20 samples 1 per 20 samples 1 per 20 samples — 1 per 20 samples —

Herbicides 1 per collection method per event 1 per 20 samples As needed1 1 per 10 samples 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

LR Pesticides 1 per collection method per event 1 per 20 samples As needed1 1 per 10 samples 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

PCB Aroclors 1 per collection method per event 1 per 20 samples As needed1 1 per 10 samples 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

TPH — — As needed1 1 per 10 samples 1 per 20 samples — — — 1 per 20 samples Every sample

VOCs 1 per collection method per event3 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

SVOCs/PAHs 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

PAHs and alkylated PAHs 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

Organotins 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples — 1 per 20 samples 1 per 20 samples 1 per 20 samples Every sample

PCB Congeners 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples 1 per 20 samples —4 —4 1 per 20 samples Every sample

Dioxin/Furans 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples 1 per 20 samples —4 —4 1 per 20 samples Every sample

HR Pesticides 1 per collection method per event 1 per 20 samples As needed1 Every 12 hours 1 per 20 samples 1 per 20 samples —4 —4 1 per 20 samples Every sample

Notes:  
1. Initial calibrations are considered valid until the ongoing continuing calibration no longer meets method specifications. At that point, a new initial calibration is performed.
2. When a standard reference material is available, it may be used in lieu of an LCS.
3. Trip blanks will be collected at a rate of one per cooler containing VOC sample aliquots.
4. Isotope dilution is required by the method.
—: not applicable
HR: high-resolution
LCS: laboratory control sample
LR: low resolution
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
SRM: standard reference material
SVOC: semivolatile organic compound
TPH: total petroleum hydrocarbon
VOC: volatile organic compound
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Table C-8
Data Quality Objectives

Parameter Precision (Duplicate RPD) Accuracy (Spike Recoveries) Completeness
Soils and Sediments

Geotech — — 95%

Total Solids ± 20% RPD — 95%

TOC ± 25% RPD 70 to 130% R 95%

Cyanide ± 25% RPD 70 to 130% R 95%

Metals ± 25% RPD 70 to 130% R 95%

PAHs/alkylated PAHs/SVOCs ± 35% RPD 50 to 150% R 95%

TPH ± 35% RPD 50 to 150% R 95%

VOCs ± 35% RPD 50 to 150% R 95%

Dioxin/Furans ± 35% RPD 50 to 150% R 95%

PCB Congeners ± 35% RPD 50 to 150% R 95%

PCB Aroclors ± 35% RPD 50 to 150% R 95%

Pesticides ± 35% RPD 50 to 150% R 95%

Herbicides ± 35% RPD 50 to 150% R 95%

TPH ± 35% RPD 50 to 150% R 95%

Organotins ± 35% RPD 50 to 150% R 95%

Notes:
—: not applicable
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
R: recovery
RPD: relative percent difference
SVOC: semivolatile organic compound
TOC: total organic carbon
TPH: total petroleum hydrocarbon
VOC: volatile organic compound
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Table C-9
Guidelines for Sample Handling and Storage

Parameter Sample Size Container Size and Type1 Holding Time Sample Preservation Technique Laboratory
Surface Grabs

Moisture content 100 g None None
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 300 g None None
Total Solids 50 g None Cool < 6°C All

28 days Cool < 6°C
6 months Freeze -18°C

Cyanide 50 g 14 days Cool < 6°C
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

1 year to extraction
1 year after extraction

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
DOC and Cap Model Subsurface Sediment Cores

Moisture content 100 g None None
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g None Cool < 6°C All

28 days Cool < 6°C
6 months Freeze -18°C

Cyanide 50 g 14 days Cool < 6°C
6 months Cool < 6°C
2 years Freeze -18°C

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

VOCs 5 g
40-mL VOA vial with 

PTFE-lined septum caps (2x)
14 days Cool 2 to 6°C/MeOH (2 vials)

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
1 year to extraction

1 year after extraction
DOC Subsurface Sediment Cores

Moisture content 100 g None None
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g None Cool < 6°C All

28 days Cool < 6°C
6 months Freeze -18°C

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
1 year to extraction

1 year after extraction
Cap Model Subsurface Sediment Cores

Moisture content 100 g None None
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None

Vista

200 g 8-oz glassPAHs and alkylated PAHs, TPH

Freeze -18°C

Apex

Apex

ARI

Freeze -18°C

1 to 4 gallons in zip-top bags GTX

16-oz glass

Vista

PAHs/SVOCs/PCB Aroclors/Pesticides

Metals
16-oz glass

10 g

200 g

Total Organic Carbon

1 to 4 gallons in zip-top bags

100 g 4-oz glass

1 to 4 gallons in zip-top bags GTX

16-oz glass

Total Organic Carbon 50 g

PAHs/Pesticides 200 g

GTX

50 g

PCB Congeners and Dioxins/Furans 20 g 4-oz glass Freeze -18°C Vista

Apex

200 g 8-oz glass ARIPAHs and alkylated PAHs, TPH

4-oz glass

Total Organic Carbon 50 g

PAHs/PCB Aroclors/Pesticides 200 g

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass

PAHs and alkylated PAHs, TPH 100 g

10 g 4-oz amber glassDioxins/Furans

ARI

DRO (TPH)

1 to 4 gallons in zip-top bags GTX

4-oz glass

Dioxins/Furans 10 g
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Table C-9
Guidelines for Sample Handling and Storage

Parameter Sample Size 1Container Size and Type Holding Time Sample Preservation Technique Laboratory
Total Solids 50 g None Cool < 6°C All

Total Organic Carbon 50 g

16-oz glass

28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

Metals 10 g
6 months Cool < 6°C
2 years Freeze -18°C

PAHs/SVOCs/PCB Aroclors/Pesticides 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

VOCs 5 g
40-mL VOA vial with 

PTFE-lined septum caps (2x)
14 days Cool 2 to 6°C/MeOH (2 vials)

DRO (TPH) 100 g 4-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

PAHs and alkylated PAHs, TPH 100 g 4-oz glass
14 days until extraction Cool <6°C

ARI

1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

Dioxins/Furans 10 g 4-oz amber glass
1 year to extraction

Freeze -18°C Vista
1 year after extraction

Riverbank Borings
Moisture content 100 g

1 to 4 gallons in zip-top bags

None None

GTX
Specific gravity 100 g None None
Atterberg limits 100 g None None

Grain size 100 g None None
Total Solids 50 g

16-oz glass

None Cool < 6°C All

Total Organic Carbon 50 g
28 days Cool < 6°C

Apex

6 months Freeze -18°C
Cyanide 50 g 14 days Cool < 6°C

Metals 10 g
6 months Cool < 6°C
2 years Freeze -18°C

PAHs/SVOCs/PCB Aroclors 200 g
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C

VOCs 5 g
40-mL VOA vial with 

PTFE-lined septum caps (2x)
14 days Cool 2 to 6°C/MeOH (2 vials)

DRO (TPH) 100 g 4-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
Archive N/A 8- or 16-oz glass N/A Freeze -18°C

PAHs and alkylated PAHs, TPH 100 g 4-oz glass
14 days until extraction Cool <6°C

ARI

1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

EPH (C10-C12 Aliphatics)/Organotins 200 g 8-oz glass
14 days until extraction Cool <6°C
1 year until extraction Freeze -18°C

40 days after extraction Cool <6°C
PCB Congeners, Dioxins/Furans, and HR 

Pesticides
30 g 4-oz amber glass

1 year to extraction
Freeze -18°C Vista

1 year after extraction

Herbicides 100 g 4-oz glass
14 days until extraction Cool <6°C

ALS1 year until extraction Freeze -18°C
40 days after extraction Cool <6°C

Notes:
1. Container size, type, and sample size required may change based on program and laboratory guidance.
ALS: ALS Environmental
Apex: Apex Laboratories, LLC
ARI: Analytical Resources, Inc.
DOC: depth of contamination
DRO: diesel range organic
EPH: extractable petroleum hydrocarbon
g: gram
GTX: Geotesting Express
HR: high-resolution
mL: milliliter
oz: ounce
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
SVOC: semivolatile organic compound
TPH: total petroleum hydrocarbon
Vista: Vista Analytical Laboratory, Inc.
VOA: volatile organic analysis
VOC: volatile organic compound
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Project Manager  Field Lead 

Anchor QEA, LLC  Anchor QEA, LLC 
 

Date: September 3, 2020  Date: September 3, 2020 
 

 

 

The information in this Revised Final Emergency Response and Health and Safety Plan (ERHASP) has been designed for the 
Revised Final Pre-Design Investigation Work Plan (Scope of Work) presently contemplated by Anchor QEA, LLC. Therefore, this 
document may not be appropriate if the work is not performed by or using the methods presently contemplated by Anchor QEA. In 
addition, as the work is performed, conditions different from those anticipated may be encountered and this document may have to 
be modified. Therefore, Anchor QEA only intends this plan to address currently anticipated activities and conditions and makes no 
representations or warranties as to the adequacy of the ERHASP for all conditions encountered. 
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Emergency Response and Health and Safety Plan 
Acknowledgement Form 
 

Project Number: 000029-02.67 

Project Name: US Moorings Project Area 

 
My signature below certifies that I have read and understand the policies and procedures specified in 
this Revised Final Emergency Response and Health and Safety Plan (ERHASP). For non-Anchor QEA 
employees, this ERHASP may include company-specific appendices to this plan developed by entities 
other than Anchor QEA. Non-affiliated personnel may be required to sign the Liability Waiver 
following this Acknowledgement Form.  

Date Name (print) Signature Company 
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Liability Waiver 

Release from Liability, Waiver of Claims, and Indemnification 
This liability release, waiver, and indemnification is required for participation in our various on-site 
activities, field trips, and site tours. Each participant must sign his/her own form. 

In return for receiving permission from Anchor QEA, LLC (“Anchor QEA”), a Washington 
State Limited Liability Company, to participate in various on-site activities 
at                                                                   (location) on                                         (date) (collectively, 
the “Activities”), the undersigned participant (“Participant”), acting through and/or with the 
consent of his/her parent or legal guardian (if Participant is a minor or the subject of a guardianship), 
hereby agrees as follows: 

1. I fully recognize the dangers of participating in the Activities, and I voluntarily assume all risks 
associated with my participation in the Activities. I understand that the dangers that I may 
encounter at the site(s) where the Activities take place (in each case, a “Site”) include, by way of 
example only and without limitation: exposure to contaminants; exposure to aerosol vapors; wild 
animals, poisonous snakes, and harmful insects; poisonous vegetation; drowning, sea sickness, 
and boating accidents; falling from steep slopes, cliffs, or narrow trails; landslides; rough terrain; 
lightning; wildfire; extremes of temperatures; and storms. I realize that there is also a risk of my 
becoming seriously ill or injured in an area remote from medical care and that Anchor QEA 
cannot guarantee the availability of emergency medical services or emergency transportation to 
medical facilities. 

2. I agree that neither Anchor QEA nor any of its agents, representatives, partners, contractors, 
consultants, or employees: (a) shall have any liability for any defect or dangerous natural or 
artificial condition relating to any Site or any of the Activities; or (b) have made or are making 
any representation or warranty, expressed or implied, regarding: (i) the conditions of any Site; (ii) 
the safety of the Activities or any of the equipment to be used in connection with the Activities; 
(iii) any means of transportation to or from any Site; or (iv) any other aspect of any Site or any of 
the Activities. 

3. I agree to take the responsibility to familiarize myself with the rules and regulations applicable 
to the Sites and the Activities, and to ensure that I have been properly instructed in and 
understand the use of any equipment I am to use in the Activities. I realize that my participation 
in the Activities may require sustained strenuous physical activity. I am in good health, and am 
not aware of any physical or medical condition that might endanger myself or other participants 
in the Activities. 

4. Acting for myself and my heirs, executors, personal representatives, and assigns, I forever release 
and discharge Anchor QEA and its agents, representatives, partners, contractors, consultants, or 
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employees, and the successors and assigns of each of them (in each case, a “Released Party”), 
of and from all claims, losses, damages, costs, expenses, and other liabilities, including (but not 
limited to) reasonable attorneys' fees (in each case, a “Claim”), whether known or unknown, 
foreseen or unforeseen, relating to property damage or the death, injury, pain, or mental trauma 
of myself or any other person, and resulting, directly or indirectly, from my participation in the 
Activities or my travel to or from any Site. Without limiting the above, I agree not to sue any of 
the Released Parties for any such Claims, to waive any such Claims that I may have at any time 
against any of the Released Parties, and to indemnify and defend each of the Released Parties 
against, and to hold each of the Released Parties harmless of and from any Claims resulting 
from my acts or omissions during the Activities or while at any Site. 

5. I have read and understand the policies and procedures specified in the Emergency Response 
and Health and Safety Plan (ERHASP) for this Site. This ERHASP may include company-specific 
appendices developed by entities other than Anchor QEA. 

The undersigned Participant acknowledges and agrees that he/she has carefully read this Release 
from Liability, Waiver of Claims, and Indemnification and fully understands all of its contents, and 
their legal effect, and agrees that this Release from Liability, Waiver of Claims, and Indemnification 
(of which I have been given a copy to keep, with any attachments) is contractually binding, and is 
being signed by the undersigned Participant of his/her own free will. 

Signature:  Date:  

Printed Name:  Email:  

Street Address:  

 (street address — no PO Boxes) 

City:  State:  Zip:  

Phone Number:  

Emergency Contact Name:  

Emergency Contact’s Phone Number:  

 

Consent and Release for Publications of Photographs 
I, the undersigned, hereby grant Anchor QEA permission to take photographs of me, and irrevocably 
consent to and authorize the use and reproduction by Anchor QEA, or anyone duly authorized by 
Anchor QEA, of any and all such photographs, for any legitimate purposes, including for advertising, 
trade, and editorial purposes, at any time in the future in all media now known or hereafter 
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developed, throughout the world. I also consent to the use of my name in connection with such 
photographs. 

I hereby release, indemnify, and hold harmless Anchor QEA and its agents, representatives, partners, 
contractors, consultants, or employees from any and all claims that may result at any time by reason 
of the use of my image and name, including, without limitation, claims of privacy. My heirs, 
executors, administrators, and assigns shall be bound by this consent and release. I am over the age 
of 18 years. 

Signature:  Date:  

Printed Name:    
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Site Emergency Procedures 

Site Map 

Figure A 
General Site Location Overview 

Site 
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Emergency Contact Information 

Table A  
Site Emergency Form and Emergency Phone Numbers* 

Category Information 

Possible Chemicals of Concern Coal tar pitch volatiles, PAHs, cyanide, metals, VOCs, and H2S 

Minimum Level of Protection Modified Level D 

Site(s) Location Address 7900 NW St. Helens Road, Portland, Oregon 97210 

Emergency Phone Numbers 

Ambulance 911 

Fire 911 

Police 911 

Poison Control (800) 222-1222 

Client Contact Bob Wyatt, NW Natural 
Office: (503) 860-6451 
Cell:  

Project Manager (PM) Ryan Barth, Anchor QEA 
Office: (206) 903-3334 
Cell:  

Field Lead (FL) Nik Bacher, Anchor QEA 
Office: (206) 903-3376 
Cell: (  

Site Safety and Health Officer (SSHO) Tim Stone, Anchor QEA 
Office: (503) 670-1108 
Cell:  

National Response Center (800) 424-8802 

Oregon Emergency Response System (800) 452-0311 

EPA Project Coordinator Lance Peterson, CDM Smith  

EPA Alternate Project Coordinator Wardah Azhar, CDM Smith  

EPA Emergency Response Team, Region 10 (206) 553-4973 
Note: 
* In the event of any emergency, contact the PM and FL. 
 

Table B  
Hospital Information 

Category Information 

Hospital Name Legacy Good Samaritan Hospital and Medical Center 

Address 1015 NW 22nd Avenue 

City, State Portland, Oregon 

Phone (503) 413-7711 

Emergency Phone 911 
 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Hospital Route Map and Driving Directions 
Figure B is a map of the route from the uplands project site (7900 NW St. Helens Road, Portland, 
Oregon, 97210) to the Legacy Good Samaritan Hospital and Medical Center. Directions are as follows 
(travel time is approximately 11 minutes):  

1. Start out going northwest on NW St. Helens Road/U.S.-30 W (0.08 mile). 
2. Make a left turn onto U.S.-30 E (4.4 miles). 
3. Turn right onto NW Nicolai Street (0.07 mile). 
4. Turn sharp left to stay on NW Nicolai Street (0.04 mile). 
5. Take the first right onto NW 23rd Avenue (0.8 mile). 
6. Turn left onto NW Lovejoy Street (0.10 mile). 
7. Take the first left onto NW 22nd Avenue (0.03 mile). 

 

  



Directions:Gasco7900 NW St. Helens RoadPortland, Oregon1.Start out going northwest on NW Saint HelensRd/US-30 W. (0.08 mi)2.Make a U-turn onto US-30 E. (4.4 mi)3.Turn right onto NW Nicolai St. (0.07 mi)4.Turn sharp left to stay on NW Nicolai St. (0.04 mi)5.Take the 1st right onto NW 23rd Ave. (0.8 mi)6.Turn left onto NW Lovejoy St. (0.10 mi)7.Take the 1st left onto NW 22nd Ave.Legacy Good Samaritan Hospital1015 NW 22nd AvenuePortland, Oregon

NW St. Helens Road
NW Yeon Avenue

N
W

 23rd Avenue

Gasco
7900 NW St. Helens Road
Portland, Oregon

Directions:

Gasco
7900 NW St. Helens Road
Portland, Oregon

1. Start out going northwest on NW Saint Helens
Rd/US-30 W. (0.08 mi)

2. Make a left turn onto US-30 E. (4.4 mi)
3. Turn right onto NW Nicolai St. (0.07 mi)
4. Turn sharp left to stay on NW Nicolai St. (0.04 mi)
5. Take the 1st right onto NW 23rd Ave. (0.8 mi)
6. Turn left onto NW Lovejoy St. (0.10 mi)
7. Take the 1st left onto NW 22nd Ave.

Legacy Good Samaritan Hospital
1015 NW 22nd Avenue
Portland, Oregon

Legacy Good
Samaritan Hospital
1015 NW 22nd Ave.
Portland, Oregon

Publish Date: 2020/09/01 9:12 AM | User: hmerrick
Filepath: K:\Projects\0029-NW Natural Gas Co\US Moorings\Revised Final ER_H&S Plan\0029-RP-001 (Rte Hsp-1).dwg Figure B
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Figure B
Hospital Route Map from Uplands Site
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SOURCE: Esri/Delorme World Street Map.
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Figure C is a map of the route from the boat launch area at Cathedral Park, St. Johns, Oregon, to the 
Legacy Good Samaritan Hospital and Medical Center. Directions are as follows (travel time is 
approximately 15 minutes): 

1. Start out going northeast on N Baltimore Avenue toward N Crawford Street (0.2 mile). 
2. Turn right onto N Syracuse Street (0.1 mile). 
3. Turn right onto U.S.-30 Bypass W/N Philadelphia Avenue. 
4. Turn slight left onto NW Bridge Avenue (0.6 mile). 
5. Turn slight right onto NW St. Helens Road (3.9 miles). 
6. Turn right onto NW Nicolai Street (0.07 mile). 
7. Turn sharp left to stay on NW Nicolai Street (0.04 mile). 
8. Take the first right onto NW 23rd Avenue (0.8 mile). 
9. Turn left onto NW Lovejoy Street (0.10 mile). 
10. Take the first left onto NW 22nd Avenue (0.03 mile). 

 

  



Directions:Gasco7900 NW St. Helens RoadPortland, Oregon1.Start out going northwest on NW Saint HelensRd/US-30 W. (0.08 mi)2.Make a U-turn onto US-30 E. (4.4 mi)3.Turn right onto NW Nicolai St. (0.07 mi)4.Turn sharp left to stay on NW Nicolai St. (0.04 mi)5.Take the 1st right onto NW 23rd Ave. (0.8 mi)6.Turn left onto NW Lovejoy St. (0.10 mi)7.Take the 1st left onto NW 22nd Ave.Legacy Good Samaritan Hospital1015 NW 22nd AvenuePortland, Oregon

NW St. Helens Road

NW Yeon Avenue

Boat Ramp
Intersection of N Baltimore
Ave. and N Bardford St.
Portland, Oregon

Legacy Good
Samaritan Hospital
1015 NW 22nd Avenue
Portland, Oregon

N
W

 23rd Avenue
St. Jo

hns Bridge

Directions:

Boat Ramp
Intersection of N Baltimore Ave. and N
Bradford Street, Portland, Oregon

1. Start out going northeast on N Baltimore Ave
toward N Crawford St. (0.2 mi)

2. Turn right onto N Syracuse St. (0.1 mi)
3. Turn right onto US-30 Byp W/N Philadelphia Ave.
4. Turn slight left onto NW Bridge Ave. (0.6 mi)
5. Turn slight right onto NW Saint Helens  (3.9 mi)
6. Turn right onto NW Nicolai St. (0.07 mi)
7. Turn sharp left to stay on NW Nicolai St. (0.04 mi)
8. Take the 1st right onto NW 23rd Ave. (0.8 mi)
9. Turn left onto NW Lovejoy St. (0.10 mi)
10. Take the 1st left onto NW 22nd Ave. (0.03 mi)

Legacy Good Samaritan Hospital
1015 NW 22nd Avenue
Portland, Oregon

Publish Date: 2020/09/01 9:14 AM | User: hmerrick
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Figure C
Hospital Route Map from Boat Launch (Cathedral Park)
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SOURCE: Esri/Delorme World Street Map.
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WorkCare Incident Intervention 
Anchor QEA has an additional Incident Intervention resource from WorkCare to help answer 
questions, alleviate uncertainty and stress in a potential injury situation, and maintain the health and 
safety of our employees. Incident Intervention is an injury and illness management tool that provides 
employees with 24 hours a day/7 days a week (24/7) immediate telephone access to a member of 
WorkCare’s clinical staff of nurses and physicians who intervene at the time of a workplace injury or 
illness. Contact information is provided below: 

• Access WorkCare 24/7 from anywhere using the toll-free number: 1-888-449-7787 

At the time of a workplace injury or illness, the employee, manager, or another employee at the 
scene notifies WorkCare using the toll-free number listed above. The caller provides information on 
the type of incident, possible cause, and the scope of the situation. With the details of the incident 
recorded, an experienced nurse or physician provides the following: 

• Responsive evaluation of the incident 
• Direction on the appropriate course of action 
• Consultation with the employee’s treating physician to design a quality care treatment plan 

that meets the needs of the employee and Anchor QEA 

All employees are encouraged to use this service should a workplace injury or illness occur. 

Key Safety Personnel 
The following people share responsibility for health and safety at the site. See Section 4 of this 
ERHASP for a description of the role and responsibility of each. 

Client Contact: Bob Wyatt, NW Natural 
Office: (503) 860-6451 
Cell:  

Project Manager (PM): Ryan Barth, Anchor QEA 
Office: (206) 903-3334 
Cell:  

Field Lead (FL): Nik Bacher, Anchor QEA 
Office: (206) 903-3376 
Cell:  

Site Safety and Health Officer (SSHO): Tim Stone, Anchor QEA 
Office: (503) 670-1108 
Cell:  

Corporate Health and Safety Manager (CHSM): David Templeton, Anchor QEA 
Office: (206) 287-9130 
Cell:  

 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Emergency Response Procedures 
Site communications will be done with either a cell phone or a handheld two-way radio (two-way 
radios are kept on site and available for use by Anchor QEA staff), and service capabilities of cell 
phones at on-river locations will be checked daily.  

Prior to the start of field work, a kickoff meeting will be held and will include the local, state, and 
federal agencies that are involved with the cleanup activities conducted under this ERHASP. This 
meeting will include a discussion of emergency response procedures to be used in the event of an 
accident or emergency at the US Moorings Project Area. Additionally, the Site Health and Safety 
Officer or Field Lead (FL) will meet with the local first responders to ensure that they are aware of the 
work and to coordinate as appropriate.  

If there is an emergency that requires the site to be evacuated (e.g., river flood), the FL or any other 
site personnel recognizing the condition will contact other field staff with phones or radios. In the 
event of an evacuation, personnel will meet at one of the emergency meeting locations depending 
on the circumstances: 

1. Gasco Uplands Work Area: Meet at Muster Point 1, the site entrance near the Gasco guard 
shack, when on the upland portion of the site or when in the Koppers work area (see Figure D). 

2. Work on the Willamette River (On-Water Work Area): Meet at Muster Point 2, the Cathedral 
Park Boat Ramp parking lot (see Figure C). 
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Personal Incident Response Procedures 
In the event of an emergency, immediate action must be taken by the first person to recognize the 
event. Use the following steps as a guideline and refer to Figure E: 

1. Survey the situation to verify that it is safe for you and the victim. Do not endanger your own 
life. Do not enter an area to rescue someone who has been overcome unless properly equipped 
and trained. Verify that all protocols are followed. If applicable, review Safety Data Sheets (SDS) 
to evaluate response actions for chemical exposures. 

2. Call the appropriate emergency number (911, if available) or direct someone else to do this 
immediately (see Table A). Explain the physical injury, chemical exposure, fire, or release and 
location of the incident. 

3. Have someone retrieve the nearest first aid kit (containing appropriate items for the particular 
work scope) and Automated External Defibrillator (AED) An AED will be accessible at each work 
site and will be stored in an unlocked location. Procedures on AED use will be available with the 
AED, and it will be inspected daily to confirm its readiness for use in accordance with the 
manufacturer’s requirements.. Note: Only use an AED if you have been properly trained and are 
currently certified to do so. 

4. Decontaminate the victim without delaying life-saving procedures (see Section 8). 
5. Administer first aid and cardiopulmonary resuscitation (CPR), if properly trained, until 

emergency responders arrive.1 
6. In the event that evacuation is required, the FL must perform a head count to verify that all 

Anchor QEA personnel are accounted for. 
7. Notify the Field Lead (FL) and Project Manager (PM); the PM will notify the client contact. The 

PM will also contact the Corporate Health and Safety Manager (CHSM). The CHSM will facilitate 
the incident investigation. All client requirements pertinent to personal incident reporting will 
also be adhered to. 

8. Complete the appropriate incident investigation reports. 

 

 
1 Personnel qualified and currently certified in basic first aid or CPR are protected under Good Samaritan policies as long as they only 

perform the basic tasks that they were taught. Do not perform first aid or CPR tasks if you have not been trained in first aid or CPR. 
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Figure E  
Incident Flowchart 

 
 

Non-Personal Incident Response Procedures 
All incidents including, but not limited to, fire, explosion, property damage, or environmental release 
will be responded to in accordance with the site-specific ERHASP. In general, this includes securing 
the site appropriate to the incident, turning control over to the emergency responders, or securing 
the site and summoning appropriate remedial personnel or equipment. Anchor QEA will immediately 
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notify the client of any major incident, fire, equipment or property damage, or environmental 
incident with a preliminary report. A full report will be provided within 72 hours. 

Spills and Releases of Hazardous Materials 
If any event occurs during that causes or threatens to cause a release of waste material, and either 
constitutes an emergency situation or may present an immediate threat to public health or welfare 
or the environment, all appropriate action to prevent, abate, or minimize such release or threat of 
release will be taken immediately. The U.S. Environmental Protection Agency (EPA) Project 
Coordinator, Alternate Project Coordinator, or EPA Region 10 Emergency Response Unit will be 
notified orally and consulted with regarding appropriate response actions. A preliminary incident 
report describing the event and actions taken will be submitted to EPA within 14 days of such an 
event. Within 30 days following the conclusion of the event, a final incident report describing all 
response actions will be submitted to EPA. When required, notify the National Response Center and 
local state agencies. The following information should be provided to the National Response Center: 

• Name and telephone number 
• Name and address of incident location 
• Time and type of incident 
• Name and quantity of materials involved, if known 
• Extent of injuries 
• Possible hazards to human health or the environment outside the facility 
• The emergency telephone number for the National Response Center is (800) 424-8802. If 

hazardous waste is released or produced through control of the incident, verify the following: 
• Waste is collected and contained 
• Containers of waste are removed or isolated from the immediate site of the emergency 
• Treatment or storage of the recovered waste, contaminated soil or surface water, or any other 

material that results from the incident or its control is provided 
• No waste that is incompatible with released material is treated or stored in the facility until 

cleanup procedures are completed 
• Verify that all emergency equipment used is decontaminated, recharged, and fit for its 

intended use before operations are resumed. 

Near-Miss Reporting 
All near-miss incidents (i.e., those that could have reasonably led to an injury, environmental release, 
or other incident) must be reported to the FL and PM immediately, so action can be taken to verify 
that such conditions that led to the near-miss incident are readily corrected to prevent future 
occurrences. 
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Coronavirus Disease 2019 Management Plan 
In response to the global situation regarding Coronavirus Disease 2019 (COVID-19), the Coronavirus 
Disease 2019 Management Plan in Appendix D has been developed to support ongoing field efforts. 
All of the Anchor QEA field activities will follow the elements of this plan. The attached plan is 
designed as an addendum to this ERHASP for field activities and shall remain a portion of the site-
specific ERHASP until superseded by other notification. The objective of this plan is to provide 
operational guidelines to the field team which address the challenges presented by COVID-19 and 
ensure consistency in our response actions across the project team. These guidelines are consistent 
with and based on recommendations from the Centers for Disease Control and Prevention. 
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1 Introduction 
This Revised Final Emergency Response and Health and Safety Plan (ERHASP) was prepared on behalf 
of NW Natural for the US Moorings Project Area (Project Area) and presents emergency response 
and health and safety requirements and procedures that will be followed by Anchor QEA, LLC, 
personnel and at a minimum by Anchor QEA subcontractors during work activities at the 
US Moorings Site (the site). This ERHASP was developed in accordance with Title 29 of the Code of 
Federal Regulations (CFR), Part 1910.120(b) and will be used in conjunction with Anchor QEA’s 
Corporate Health and Safety Program. See Section 1.1 for ERHASP modification procedures. This 
ERHASP was also developed in accordance with the Administrative Settlement Agreement and Order 
on Consent for Removal Action (AOC; CERCLA Docket No. 1020090255), the AOC Amendment No. 2 
for Remedial Design at B1 Navigation Channel Project Area and U.S. Moorings Project Area, and the 
Remedial Design Statement of Work, Portland Harbor Superfund Site, U.S. Moorings Project Area2 
(SOW) Section 5.6(b), to describe the procedures that will be followed in the event of an accident or 
emergency. 

The provisions of this ERHASP are mandatory for all Anchor QEA personnel assigned to the project. A 
copy of this ERHASP must be maintained on site and available for employee review at all times. 
Anchor QEA subcontractors are also expected to follow the provisions of this ERHASP unless they 
have their own ERHASP that covers their specific activities related to this project. Any subcontractor 
ERHASPs must include the requirements set forth in this ERHASP, at a minimum. All visitors to the 
work site must also abide by the requirements of this ERHASP and will attend a pre-work briefing 
where the contents of this ERHASP will be presented and discussed. 

Personnel assigned to work at the project site will be required to read this plan and must sign the 
Emergency Response and Health and Safety Plan Acknowledgement Form to confirm that they 
understand and agree to abide by the provisions of this ERHASP. 

Subcontractors are ultimately responsible for the health and safety of their employees. 
Subcontractors may mandate health and safety protection measures for their employees beyond the 
minimum requirements specified in this ERHASP. 

The objectives of this ERHASP are to identify potential physical, chemical, and biological hazards 
associated with field activities; establish safe working conditions and protective measures to control 
those hazards; define emergency procedures; and describe the responsibilities, training 
requirements, and medical monitoring requirements for site personnel. 

 
2 EPA (U.S. Environmental Protection Agency), 2020. Remedial Design Statement of Work, Portland Harbor Superfund Site, 

B1 Navigation Channel Project Area. Portland, Multnomah County, State of Oregon, EPA Region 10. February 2020. 
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This ERHASP prescribes the procedures that must be followed during specific site activities. 
Significant operational changes that could affect the health and safety of personnel, the community, 
or the environment will not be made without the prior approval of the Project Manager (PM) and the 
Site Safety and Health Officer (SSHO). 

Issuance of this approved ERHASP documents that the workplace has been evaluated for hazards. A 
hazard assessment was performed, and the adequacy of the personal protective equipment (PPE) 
selected was evaluated as required by 29 CFR 1910.132(d) – Personal Protective Equipment, General 
Requirements (General Industry); 29 CFR 1910.134 – Respiratory Protection; 29 CFR 1926.28 – 
Personal Protective Equipment (Construction Industry); and 29 CFR 1926.55 – Gases, Vapors, Fumes, 
Dusts and Mist, and is duly noted by the signature(s) and date appearing on the certification page of 
this document. 

1.1 Health and Safety Plan Modifications 
This ERHASP will be modified by amendment, if necessary, to address changing field conditions or 
additional work tasks not already described in this document. Modifications will be proposed by the 
Field Lead (FL) using the Modification to Health and Safety Plan form included in Appendix A. 
Modifications will be reviewed by the SSHO or authorized representative and approved by the PM. 
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2 Site Description and Background Information 

2.1 Site Description and Background Information 
The Project Area is located on the Willamette River between approximately the downstream end of 
the St. Johns Bridge and river mile 6.1 on the west side of the Willamette River (Figure A). Sediment 
surface grab samples, sediment subsurface cores, three-point riverbank composite soil samples, and 
riverbank angled cores will be collected from the Project Area as part of a pre-design investigation to 
fill data gaps as needed for a remedial design to address contaminated sediments. 

The site is a former gasification plant located at 7900 Northwest St. Helens Road, Portland, Oregon, 
97210, and bounded on the northeast by the Willamette River at river mile 6 and on the southwest 
by U.S. Highway 30 (NW St. Helens Road). It is adjacent to the Siltronic Corporation and the 
U.S. Army Corps of Engineers (USACE) U.S. Moorings facilities. The site is currently used as a storage 
facility for liquefied natural gas by NW Natural and as a bulk terminal for Pacific Terminal Services, 
Inc. (tenant), and a significant portion of the site is undeveloped. Processing of the sediment cores 
collected for the Project Area will take place at the site.  

The Project Area is owned and operated by USACE. It is primarily used as moorage for the USACE 
Portland District dredging, survey, and support vessel fleet. Repair and maintenance operations are 
also conducted at the Project Area and warehouse storage as well as variety of other support 
buildings, including offices and maintenance shops, are located on the adjacent upland area. Three 
docks and various dolphins are used for moorage at the Project Area.  
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3 Scope of Work 

3.1 Project Scope of Work 
This plan addresses health and safety issues associated with the following field tasks: 

• Surface sediment collection from a boat 
• Subsurface sediment core collection from a boat 
• Onshore riverbank drilling using sonic methods 
• Upland sediment core processing 
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4 Authority and Responsibilities of Key Personnel 
This section describes the authority and responsibilities of key Anchor QEA project personnel. The 
names and contact information for the following key safety personnel are listed in the Site 
Emergency Procedures section at the beginning of this ERHASP. Should key site personnel change 
during the course of the project, a new list will be established and posted immediately at the site. 
The emergency phone number for the site is 911 and should be used for all medical, fire, and police 
emergencies. 

4.1 Project Manager 
The PM provides overall direction for the project. The PM is responsible for ensuring that the project 
meets the client’s objectives in a safe and timely manner. The PM is responsible for providing 
qualified staff for the project and adequate resources and budget for the health and safety staff to 
carry out their responsibilities during the field work. The PM will be in regular contact with the FL and 
SSHO to ensure that appropriate health and safety procedures are implemented into each project 
task. 

The PM has authority to direct response operations; the PM assumes total control over project 
activities but may assign responsibility for aspects of the project to others. In addition, the PM 
performs the following tasks: 

• Oversees the preparation and organization of background review of the project, the Scope of 
Work, and the field team 

• Ensures that the team obtains permission for site access and coordinates activities with 
appropriate officials 

• Briefs the FL and field personnel on specific assignments 
• Together with the FL, sees that health and safety requirements are met 
• Consults with the SSHO regarding unsafe conditions, incidents, or changes in site conditions 

or the Scope of Work 

4.2 Field Lead 
The FL reports to the PM, has authority to direct response operations, and assumes control over on-
site activities. The FL will direct field activities, will coordinate the technical and health and safety 
components of the field program, and is responsible in general for enforcing this site-specific 
ERHASP and Corporate Health and Safety Program requirements. The FL will be the primary point of 
contact for all field personnel and visitors and has direct responsibility for implementation and 
administration of this ERHASP. The FL and any other member of the field team have STOP WORK 
AUTHORITY—the authority to stop or suspend work in the event of an emergency, if conditions 
arise that pose an unacceptable health and safety risk to the field team or environment, or if 
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conditions arise that warrant modifications to this ERHASP. It is critical that both the FL and PM 
communicate regularly to proactively identify and address any safety-related concerns that may 
arise. The following include, but are not necessarily limited to, the functions of the FL related to this 
ERHASP: 

• Conduct and document daily safety meetings or designate an alternate FL in his or her 
absence. 

• Execute the Scope of Work and schedule. 
• Conduct periodic field health and safety inspections to ensure compliance with this ERHASP. 
• Oversee implementation of safety procedures. 
• Implement site personnel protection levels. 
• Enforce site control measures to help ensure that only authorized personnel are allowed on 

site. 
• Notify, when necessary, local public emergency officials (all personnel on site may conduct 

this task as needed). 
• Follow-up on incident reports to the PM. 
• Periodically inspect protective clothing and equipment for adequacy and safety compliance. 
• Ensure that protective clothing and equipment are properly stored and maintained. 
• Perform or oversee air monitoring (if required) in accordance with this ERHASP. 
• Maintain and oversee operation of monitoring equipment and interpretation of data from the 

monitoring equipment. 
• Monitor site personnel for signs of stress, including heat stress, overexertion, cold exposure, 

and fatigue. 
• Require participants to use the “buddy” system in performing tasks. 
• Provide (via implementation of this ERHASP) emergency procedures, evacuation routes, and 

telephone numbers for the local hospital, poison control center, fire department, and police 
department. 

• Communicate incidents promptly to the PM. 
• Maintain communication with the SSHO regarding on-site activities. 
• If applicable, ensure that decontamination and disposal procedures are followed. 
• Maintain the availability of required safety equipment. 
• Advise appropriate health services and medical personnel of potential exposures. 
• Notify emergency response personnel in the event of an emergency and coordinate 

emergency medical care. 

The FL will record health-and-safety-related details of the project in the field logbook. At a minimum, 
each day’s entries must include the following information: 

• Project name or location 
• Names of all on-site personnel 
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• Level of PPE worn and any other specifics regarding PPE 
• Weather conditions 
• Type of field work being performed 

The FL will have completed the required Occupational Safety and Health Administration (OSHA) 
40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) training and annual 
updates, the 8-hour Supervisor training, medical monitoring clearance, and current first aid and 
cardiopulmonary resuscitation (CPR) training. Other certifications or training may be stipulated based 
on client or site requirements. 

4.3 Site Safety and Health Officer 
The SSHO (or designee) will be responsible for managing on-site health and safety activities and will 
provide support to the PM and FL on health and safety-related issues. The following are specific 
duties of the SSHO: 

• Provide technical input into the design and implementation of this ERHASP. 
• Advise on the potential for occupational exposure to project hazards, along with appropriate 

methods and/or controls to eliminate site hazards. 
• Ensure that a hazard assessment has been performed and that the adequacy of the PPE 

selected was evaluated as required by 29 CFR 1910.132(d), 29 CFR 1910.134, 29 CFR 1926.25, 
and 29 CFR 1926.55, and is duly noted by the signatures and date appearing on the 
Certification Page of this document. 

• Consult with the FL on matters relating to suspending site activities in the event of an 
emergency. 

• Verify that all on-site Anchor QEA personnel and subcontractors have read and signed the 
ERHASP Acknowledgement Form. 

• Verify that corrective actions resulting from deficiencies identified by audit and observations 
are implemented and effective. 

The SSHO or designee will have completed the required OSHA 40-hour HAZWOPER training and 
annual updates, as well as the 8-hour Supervisor training, and will have medical monitoring 
clearance. In addition, the SSHO or designee will have current training in first aid and CPR. 

4.4 Project Field Team 
All project field team members will attend a project-specific meeting conducted by the FL 
concerning safety issues and project work task review before beginning work on site. All field team 
members, including subcontractors, must be familiar with and comply with this ERHASP. The field 
team has the responsibility to immediately report any potentially unsafe or hazardous conditions to 
the FL, and all members of the field team have STOP WORK AUTHORITY—the authority to stop or 
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suspend work if conditions arise that pose an unacceptable health and safety risk to the field team or 
environment, or if conditions arise that warrant modifications to this ERHASP. It is critical that all field 
team members proactively communicate with the FL to identify potential unsafe conditions. The field 
team reports to the FL for on-site activities and is responsible for the following: 

• Reviewing and maintaining a working knowledge of this ERHASP 
• Safe completion of on-site tasks required to fulfill the Scope of Work 
• Compliance with the ERHASP 
• Attendance and participation in daily safety meetings 
• Notification to the FL of existing or potential safety conditions at the site 
• Reporting all incidents to the FL 
• Demonstrating safety and health-conscious conduct 

Per OSHA 1910.120(e)(3)(i),3 newly assigned HAZWOPER 40-hour trained field team members must 
have at least 3 days of field work supervised by an experienced FL (preferably an individual with 
HAZWOPER Supervisor training). It is the responsibility of the PM to identify such “short service” 
personnel and ensure that their supervised field experience occurs (or has occurred) and is 
documented in the project field notes and on the Daily Safety Briefing form (Appendix A). 

 

 
3 “General site workers (such as equipment operators, general laborers and supervisory personnel) engaged in hazardous substance 

removal or other activities which expose or potentially expose workers to hazardous substances and health hazards shall receive a 
minimum of 40 hours of instruction off the site, and a minimum of three days actual field experience under the direct supervision 
of a trained experienced supervisor.” 
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5 Project-Specific Requirements 
This section provides activity-specific levels of protection and air monitoring requirements to be 
used on this site based on the Scope of Work and the contaminants of concern (COCs). 

5.1 Activity-Specific Level of Protection Requirements 
Refer to Section 10 for general requirements for PPE. Level D is the minimum acceptable level for 
most sites. An upgrade to Modified Level D occurs when there is a possibility that contaminated 
media can come in contact with the skin or work uniform. An upgrade to Level C occurs when there 
is a potential for exposure to airborne COCs (i.e., if the results of air monitoring reveal that action 
levels have been exceeded). Hearing protection must be worn when there are high noise levels. Site 
personnel must maintain proficiency in the use and care of PPE that is to be worn. 

Table 5-1 describes the specific means of protection needed for each identified work activity. 

5.2 Project Air Monitoring Requirements 
Refer to Section 11 of this plan for general requirements for air monitoring at the project site, 
including information on air monitoring equipment. Upgrade from Level D and/or Modified Level D 
to Level C when the results of air monitoring reveals that action levels have been exceeded and 
engineering controls do not lower concentrations in the breathing zone to below action levels. 

Table 5-2 describes the specific air monitoring required for each identified work activity. 
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Table 5-1  
Project Job Tasks and Required PPE 

Job Tasks  PPE Requirements 

• Field activities on 
shore or on 
vessel with no 
anticipated direct 
contact with 
soils, sediments, 
sheens, or 
decontamination 
chemicals, 
including 
deploying 
instrumentation 

 Standard work uniform/coveralls 

 Work boots with safety toe conforming to ASTM International (ASTM) F2412-2413 (above ankle height with outsoles designed to 
prevent or resist punctures, slips, and falls; defined heels; and composite or steel toes) 

 Traffic safety vest conforming to American National Standards Institute (ANSI) 107 (e.g., Class I or II) for onshore work.  

 

Chemical-resistant clothing check appropriate garments: 

  One-piece coverall   Hooded one- or two-piece chemical splash suit 

  Disposable chemical coveralls   Chemical-resistant hood and apron 

  Bib-style overalls and jacket with hood  

Fabric Type:  Tyvek 
NOTE: Thick rain pants and coveralls may be substituted for coated Tyvek if sediments are not obviously contaminated with polycyclic aromatic 
hydrocarbons (PAHs) or related petroleum products. Rain slickers cannot be effectively decontaminated of tar/petroleum contamination. 

 Disposable inner gloves (latex or equivalent “surgical”) 

 
Disposable chemical-resistant outer gloves 
Material Type:  Nitrile 

 
Chemical-resistant boots with safety toe conforming to ASTM F2412-05/ASTM F2413-05 or disposable boot covers for safety 
toe/work boots 
Material Type:  Rubber or leather 

 Puncture-resistant shanks in safety shoes conforming to ASTM F2412-05/ASTM F2413-05 

 Metatarsal guards conforming to ASTM F2412-05/ASTM F2413-05 

 Sleeves to be duct-taped over gloves and pants to be duct-taped over boots 

 Splash-proof safety goggles 

 Safety glasses conforming to ANSI/International Safety Equipment Association (ISEA) Z87.1 with permanently installed side shields 

 Hard hat (if overhead hazards exist) conforming to ANSI Z89 

 Hard hat with face shield 

 Hearing protectors (REQUIRED if site noise levels are greater than 85 decibels [dB] based on an 8-hour time-weighted average 
[TWA]). Type:  Foam 

 Two-way radio communication (intrinsically safe, if explosive atmosphere is a potential) 
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Job Tasks  PPE Requirements 

 N95 dust mask or cloth face covering in accordance with Appendix D – Coronavirus Disease 2019 Management Plan (if forest fires 
are regionally present; contact SSHO) 

 High-visibility, U.S. Coast Guard (USCG)-approved personal flotation device (PFD) (if working on any water vessel or without fall 
protection within 10 feet of water) 

 USCG-approved float coat and bib-overalls (e.g., full two-piece “Mustang” survival suit or similar) or one-piece survival suit if 
combined air and water temperature is below 90°F 

 Half-face air-purifying respirator (OSHA/National Institute for Occupational Safety and Health [NIOSH]-approved)  

 Full-face air-purifying respirator (OSHA/NIOSH-approved) 

 
Type of Cartridges to be Used:  

  OV or   OV/high-efficiency particulate air (HEPA) (if samples are dry) 

• Sampling or 
investigation 
activities on land 
or on vessel (i.e., 
drilling/coring) 
with reasonably 
anticipated 
contact with 
soils, sediments, 
or sheens 
containing COCs 
or with 
decontamination 
chemicals  

 Standard work uniform/coveralls  

 Work boots with safety toe conforming to ASTM F2412-2413 (above ankle height with outsoles designed to prevent or resist 
punctures, slips, and falls; defined heels; and composite or steel toes) 

 Traffic safety vest conforming to ANSI 107 (e.g., Class I or II) for onshore work. 

 

Chemical-resistant clothing check appropriate garments: 

  One-piece coverall   Hooded one- or two-piece chemical splash suit 

  Disposable chemical coveralls   Chemical-resistant hood and apron 

  Bib-style overalls and jacket with hood  

Fabric Type:  Tyvek 
NOTE: Thick rain pants and coveralls may be substituted for coated Tyvek if sediments are not obviously contaminated with PAHs or related 
petroleum products. Rain slickers cannot be effectively decontaminated of tar/petroleum contamination. 

 Disposable inner gloves (latex or equivalent “surgical”) 

 
Disposable chemical-resistant outer gloves 
Material Type:  Nitrile 

 
Chemical-resistant boots with safety toe and steel shank conforming to ASTM F2412-05/ASTM F2413-05 or disposable boot covers 
for safety toe/work boots 
Material Type:  Rubber or leather 

 Puncture-resistant shanks in safety shoes conforming to ASTM F2412-05/ASTM F2413-05 
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Job Tasks  PPE Requirements 

 Metatarsal guards conforming to ASTM F2412-05/ASTM F2413-05 

 Sleeves to be duct-taped over gloves and pants to be duct-taped over boots 

 Splash-proof safety goggles 

 Safety glasses conforming to ANSI/ISEA Z87.1 with permanently installed side shields 

 Hard hat (if overhead hazards exist) conforming to ANSI Z89 

 Hard hat with face shield 

 Hearing protectors (REQUIRED if site noise levels are greater than 85 dB based on an 8-hour TWA). Type:  Foam 

 Two-way radio communication (intrinsically safe, if explosive atmosphere is a potential) 

 N95 dust mask or cloth face covering in accordance with Appendix D – Coronavirus Disease 2019 Management Plan (if forest fires 
are regionally present; contact SSHO) 

 High-visibility, USCG-approved PFD (if working on any water vessel or without fall protection within 10 feet of water) 

 USCG-approved float coat and bib-overalls (e.g., full two-piece “Mustang” survival suit or similar) or one-piece survival suit if 
combined air and water temperature is below 90°F 

 Half-face air-purifying respirator (OSHA/NIOSH-approved)  

 Full-face air-purifying respirator (OSHA/NIOSH-approved); see Table 5-2 for conditions that trigger upgrade to Level C 

 
Type of Cartridges to be Used:  

  OV or   OV/HEPA (if samples are dry) 
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Table 5-2  
Project Air Monitoring Requirements 

Instrument* Job Tasks/Functions Measurement Monitoring Schedule3 Actions1 

PID (10.6*eV 
lamp) – 
Measures Total 
OVs  

Conduct air monitoring for VOCs during 
activities where contaminated media are 
present and/or when potentially 
contaminated media is disturbed. Make sure 
that a background reading is taken before 
the start of activities and periodically 
thereafter. 

0 to 1 ppm sustained 
above background in 
breathing zone 

Periodically  
(every 15-30 minutes) 

Acceptable; continue work. 

>1 to 10 ppm 
sustained above 
background 

Periodically 
(every 15 minutes) 

Stop work if sustained readings for 
longer than 2 minutes2. Institute 
engineering controls. If concentrations 
decrease to below 1 ppm above 
background, continue work. If 
concentrations above 1 ppm persist, 
upgrade to Level C protection4. Monitor 
for benzene and vinyl chloride using 
colorimetric detector tubes. Continue 
working with respiratory protection if 
colorimetric detector tubes indicate less 
than 1 ppm for benzene and/or vinyl 
chloride. Leave the work area if 
colorimetric tubes indicate > 1 ppm in 
the employee’s breathing zone; contact 
PM for further guidance. 

>10 ppm sustained 
above background in 
breathing zone 

 
Stop work required2. Leave work area 
and contact PM and CHSM for 
guidance. 
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Instrument* Job Tasks/Functions Measurement Monitoring Schedule3 Actions1 

Dust Monitor 
(respirable 
fraction) 

Conduct monitoring when dusty conditions 
are encountered in areas that contain dry, 
potentially contaminated media and/or when 
dry, potentially contaminated media is 
disturbed. Monitor in employee breathing 
zones and general areas. Determine if 
potentially contaminated materials are 
migrating off site. Monitor in the workers’ 
breathing zone. 
Dust concentration action levels are based on 
downwind minus upwind measurements. 

< 0.1 mg/m3 sustained 
above background in 
breathing zone 

Initially and every 
15 minutes while 
conditions persist 

Acceptable; continue work. 

≥0.1 mg/m3,  
< 1.0 mg/m3sustained 
above background in 
breathing zone 

Continuously Initiate wetting work area to control 
dusts. 

≥ 1.0 mg/m3,  
≤ 5.0 mg/m3 sustained 
above background in 
breathing zone 

Continuously Upgrade to Level C4. 

≥ 5 mg/m3 sustained 
above background in 
breathing zone 

Continuous for one 
minute 

Stop work required.4 Leave work area 
and contact PM and CHSM for 
guidance. 

Hydrogen 
Cyanide 
Monitor 

Conduct air monitoring for hydrogen cyanide 
during activities where contaminated media 
are present and/or when potentially 
contaminated media is disturbed. Monitor in 
the workers’ breathing zone. 

0 to 4 ppm sustained 
hydrogen cyanide 

Periodically (every 
15 minutes) 

Acceptable; continue work. 

> 4 ppm sustained 
hydrogen cyanide 

Continuously Stop work required.2 Leave work area 
and contact PM and SSHO for guidance. 

Notes: 
* Instruments must be calibrated according to manufacturer's recommendations. 
1. For VOCs, a sustained reading for greater than 2 minutes in excess of the action level will trigger a protective measure. 
2. Contact with the SSHO and PM must be made prior to continuance of work. A hazard review must be conducted before proceeding with work. Corrective actions may include 

temporary work stoppage to allow vapors to dissipate, and then returning to work if air monitoring data permits. 
3. Monitoring frequency is from the beginning of each task and at specified intervals thereafter, or when detectable contamination is encountered (as indicated by strong, sustained 

odor, visual evidence of product, or petroleum-discolored soils). 
4. Contact the PM for quantitative respiratory protection fit testing and air purifying cartridge change-out requirements. 
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6 Risk Analysis and Control 
The following sections discuss the potential health and safety hazards associated with the field tasks 
described in the Scope of Work. Controls of these hazards are addressed through the mechanical 
and physical control measures, use of PPE, monitoring, training, decontamination, emergency 
response, and safety procedures. 

Significant changes in the Scope of Work covered by this ERHASP must be communicated to the PM 
and SSHO, and a modification to this ERHASP must be created as needed (see Section 1.1). Any task 
conducted beyond those identified in the Scope of Work and this ERHASP must be evaluated using 
the Job Safety Analysis (JSA) process prior to conducting the work. 

6.1 Job Safety Analysis 
Anchor QEA work tasks have been evaluated for their hazards, and JSA documents have been 
developed that detail the chemical, physical, and biological hazards associated with these tasks, 
along with the control measures (e.g., engineering controls, administrative controls, and/or PPE) that 
will be used to ensure that these tasks are conducted in a safe manner. 

The PM and FL are responsible for identifying work tasks and project site conditions that are beyond 
the previously developed JSA documents and for communicating such information to the SSHO. The 
SSHO will provide support, as needed, to the PM and/or the FL, who will have primary responsibility 
to develop project-specific JSAs. 

The contents of the JSA documents shall be communicated to project personnel during the site 
orientation meeting and during daily safety meetings when conducting work where the specific JSAs 
are applicable. 

JSA documents applicable to this project are located in Appendix B and include the following field 
tasks: 

• Field activities (AQJSA001) 
• Sediment sampling (AQJSA002), which covers the following tasks: 

‒ Surface sediment sampling by a hydraulic or gravity-driven Van Veen or grab sampling 
device  

‒ Subsurface sediment coring using vibracore methods 
• Boating activities (AQJSA003) 
• Decontamination activities (AQJSA004) 
• Drilling (AQJSA005) 
• Motor vehicle operation (AQJSA006) 
• Sample and laboratory glassware handling (AQJSA007) 
• Investigation-derived waste management (AQJSA008) 
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6.1.1 Augmented Job Safety Analysis Process 
If significant work tasks are identified during the course of the project that were not previously 
addressed in the JSA documentation supplied in Appendix B, then a task-specific JSA document must 
be developed at the project site prior to conducting the work. The PM and/or FL shall develop this 
document(s) with input from the SSHO, as needed, and this ERHASP will be modified to include the 
JSA document (see Section 1.1 for ERHASP modification procedures). Project personnel shall be 
trained on the contents of the developed task-specific JSA prior to its implementation. A copy of the 
task-specific JSA form used in this process is supplied in Appendix B of this ERHASP. 

6.2 Exposure Routes 
Possible routes of exposure to the chemicals potentially encountered on this project include 
inhalation, dermal contact, and ingestion of dust, mist, gas, vapor, or liquid. Exposure will be 
minimized by using safe work practices and by wearing the appropriate PPE. A further discussion of 
PPE requirements is presented in Section 10. 

6.2.1 Inhalation 
Inhalation of particulates, dust, mist, gas, or vapor during field activities is possible. Whenever 
possible, work activities will be oriented so that personnel are upwind of the sampling location. An 
organic vapor monitor (OVM) may be used to monitor ambient air and the breathing zone within the 
work area for organic compounds. Section 5.2 describes potential OVM action levels and response 
procedures. 

6.2.2 Dermal Contact 
Dermal contact with potentially contaminated soil, sediment, or water during field activities is 
possible. Direct contact will be minimized by using appropriate PPE and decontamination 
procedures. 

6.2.3 Ingestion 
Direct ingestion of contaminants can occur by inhaling airborne dust, mist, or vapors, or by 
swallowing contaminants trapped in the upper respiratory tract. Indirect ingestion can occur by 
introducing the contaminants into the mouth by way of food, tobacco, fingers, or other carriers. 
Although ingestion of contaminants can occur, proper hygiene, decontamination, and contamination 
reduction procedures should reduce the probability of this route of exposure. 

6.3 Chemicals of Concern Profile 
Table 6-1 provides a summary profile for the COCs for this project. As available, this profile is based 
on recent site history and site characterization information. For more detailed and specific 
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information, always refer to the Safety Data Sheet (SDS) or equivalent information for the chemical 
(see Appendix C). 
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Table 6-1  
Chemicals of Concern Profile 

Chemical Exposure Routes Symptoms Target Organs OSHA PEL 

Odor 
Threshold 

(ppm) 
LEL 
(%) 

Ionization 
Potential 

(eV) 

Coal tar pitch 
volatiles (as 

benzo(a)pyrene) 

Inhalation, skin 
and/or eye contact 

Dermatitis, bronchitis; potential occupational 
carcinogen 

Respiratory 
system, skin, 

bladder, kidneys 

0.2 mg/m3 Various Various Various 

VOCs (as benzene) Inhalation, skin 
absorption, 

ingestion, skin 
and/or eye contact 

Irritation eyes, skin, nose, respiratory system; 
dizziness; headache, nausea, staggered gait; 
anorexia, lassitude (weakness, exhaustion); 

dermatitis; bone marrow depression; potential 
occupational carcinogen 

Eyes, skin, 
respiratory 

system, blood, 
central nervous 
system, bone 

marrow 

1 ppm 8.65 1.2 9.24 

Metals (as lead) Inhalation, ingestion, 
skin and/or eye 

contact 

Lassitude (weakness, exhaustion), insomnia; 
facial pallor; anorexia, weight loss, malnutrition; 

constipation, abdominal pain, colic; anemia; 
gingival lead line; tremor; paralysis wrist, 
ankles; encephalopathy; kidney disease; 

irritation eyes; hypertension 

Eyes, 
gastrointestinal 

tract, central 
nervous system, 
kidneys, blood, 
gingival tissue 

0.05 mg/m3 N/A N/A N/A 

Cyanide (as 
hydrogen cyanide) 

Inhalation, skin 
absorption, 

ingestion, skin 
and/or eye contact 

Asphyxia; lassitude (weakness, exhaustion), 
headache, confusion; nausea, vomiting; 

increased rate and depth of respiration or 
respiration slow and gasping; thyroid, blood 

changes 

Central nervous 
system, 

cardiovascular 
system, thyroid, 

blood 

10 ppm 0.603 5.6 13.60 

Hydrogen sulfide Inhalation, skin 
and/or eye contact 

Irritation eyes, respiratory system; apnea, 
coma, convulsions; conjunctivitis, eye pain, 

lacrimation (discharge of tears), photophobia 
(abnormal visual intolerance to light), corneal 

vesiculation; dizziness, headache, lassitude 
(weakness, exhaustion), irritability, insomnia; 
gastrointestinal disturbance; liquid: frostbite 

Eyes, respiratory 
system, central 
nervous system 

20 ppm 0.01 to 1.5 4.0 10.46 

Notes: 
Sources: https://www.cdc.gov/niosh/npg/default.html https://multimedia.3m.com/mws/media/639110O/3m-respirator-selection-guide.pdf 
https://www.osha.gov/SLTC/hydrogensulfide/hazards.html 

https://www.cdc.gov/niosh/npg/default.html
https://multimedia.3m.com/mws/media/639110O/3m-respirator-selection-guide.pdf
https://www.osha.gov/SLTC/hydrogensulfide/hazards.html
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7 Site Control and Communications 
The primary purposes for site controls are to establish the hazardous area perimeter, reduce 
migration of contaminants into clean areas, and prevent unauthorized access or exposure to 
hazardous materials by site personnel and the public. Site control is especially important in 
emergency situations. 

7.1 General Site Control Safety Procedures 
The following standard safe work practices apply to all Anchor QEA site personnel and 
subcontractors and shall be discussed in the safety briefing prior to initiating work on the site: 

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited on site except in 
designated areas. 

• Hands and faces must be washed upon leaving the work area and before eating, drinking, 
chewing gum or tobacco, and smoking. 

• A buddy system will be used. Radio, cell phone, or hand signals will be established to maintain 
communication. 

• During site operations, each worker will consider himself/herself as a safety backup to his/her 
partner. 

• Visual contact will be maintained between buddies on site when performing potentially 
hazardous duties. 

• No personnel will be admitted to the site without the proper safety equipment, training, and 
(if required) medical surveillance certification. 

• All personnel must comply with established safety procedures. Any staff member who does 
not comply with safety policy as established in this ERHASP may be subject to corrective 
action, potentially including but not limited to, being reprimanded or immediate dismissal. 

• Proper decontamination procedures must be followed before leaving a contaminated work 
area. 

7.2 Work Area Access Control 
If work is performed in public areas, the following precautions shall be taken to protect both the site 
personnel and the public. Access control to the work area will be accomplished using a combination 
of the following devices and/or methods: 

• Fences and/or barricades 
• Traffic control devices and/or use of flaggers 
• Caution tape 
• Other methods to keep the site secure and provide a visual barrier to help keep unauthorized 

personnel from entering the site and active work areas 
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7.3 Hazardous Waste Site Work Control Procedures 
To prevent contamination from migrating from personnel and equipment, work areas will be clearly 
specified as an Exclusion Zone/Hot Zone (EZ), Contamination Reduction Zone (CRZ), or Support 
Zone/Clean Zone (SZ) prior to beginning operations. Each work area will be clearly identified using 
signs or physical barriers. At the end of each workday, the site should be secured and/or guarded to 
prevent unauthorized entry. 

Site work zones will include: 

• Exclusion Zone/Hot Zone. The EZ will be the “hot zone” or contaminated area inside the site 
perimeter (or sample collection area of boat). The EZ is the defined area where potential 
respiratory and/or health hazards exist. All personnel entering the EZ must use the required 
PPE, as set forth in this ERHASP, and meet the appropriate training and medical clearance. 
Entry to and exit from this zone will be made through a designated point. Appropriate 
warning signs to identify the EZ should be posted (e.g., DANGER, AUTHORIZED PERSONNEL 
ONLY, PROTECTIVE EQUIPMENT REQUIRED BEYOND THIS POINT). Personnel and equipment 
decontamination must be performed upon exiting the EZ. 

• Contamination Reduction Zone. The CRZ, also known as the “warm zone,” is a transitional 
zone between the EZ and the SZ (also known as the “cold zone” or “clean zone”). The CRZ 
provides a location for removal and decontamination of PPE and tools leaving the EZ. A 
separate decontamination area will be established for heavy equipment. All personnel and 
equipment must exit via the CRZ. If the CRZ is compromised at any time, a new CRZ will be 
established. 

• Support Zone/Clean Zone. This uncontaminated zone will be the area outside the EZ and 
CRZ and within the geographic perimeters of the site (including boat and processing areas). 
The SZ is used for support personnel; staging materials; parking vehicles; office, laboratory, 
and sanitation facilities; and receiving deliveries. Personnel entering this zone may include 
delivery personnel, visitors, security guards, and others who will not necessarily be permitted 
in the EZ or CRZ. 

A log of all personnel visiting, entering, or working on the site shall be maintained by the FL. No 
visitor will be allowed in the EZ without showing proof of training and medical certification, per 
29 CFR 1910.120(e),(f) (and 29 CFR 1926.1101(k)(9),(m) if appropriate). Visitors will attend a site 
orientation given by the FL and sign the ERHASP. 

7.4 Site-Specific Work Zone Requirements 
This section contains guidelines for maintaining safe conditions when working from a boat or at an 
excavation site. 
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7.4.1 Sediment Sampling Work Zones 
This subsection contains guidelines concerning health and safety aboard marine sampling vessels. 
The vessel captain, onshore coring operator, and the FL will delineate the boundaries of the work 
zones aboard the vessel and will inform the field team of the arrangement. The purpose of the zones 
is to limit the migration of sample material out of the zones and to restrict access to active work 
areas. 

Two work zones will be observed aboard the vessel. One will encompass the “moonhole” of the 
vessel where the samplers will be deployed and recovered. Only the coring team may enter this zone 
unless assistance is required by other personnel. The second work zone will be a sample processing 
area on the vessel. The contractor team will deliver sediment core tubes to this zone and open them. 
Anchor QEA personnel will log and process the sediment cores either on the boat or on shore. 

Both the collection and processing areas on the vessel and onshore will have a SZ outside the CRZ to 
stage clean equipment, don PPE, take rest breaks, or perform any other site activities that do not 
involve potentially contaminated materials. 

7.4.1.1 Vessel Decontamination Area 
A station will be set up for decontaminating sample processing equipment and personnel gear such 
as boots or PPE. The station will have the buckets, brushes, soapy water, rinse water, or wipes 
necessary to perform decontamination operations. Plastic bags will be provided for expendable and 
disposable materials. Decontamination fluids will be stored in labeled, sealable containers and will be 
properly disposed of. 

7.4.1.2 Access Control 
Security and control of access to the sampling vessel and onshore area will be the responsibility of 
the captain and FL. Additional security measures may be placed into effect by the client, or as 
required by national security threat levels determined by the federal government. Access to the 
vessel and onshore areas will only be granted to necessary project personnel and authorized visitors. 
Any security or access control problems will be reported to the client or appropriate authorities. 

7.4.1.3 Safety Equipment 
In addition to PPE that will be worn by shipboard personnel, basic emergency and first aid 
equipment will also be provided. Equipment will include: 

• U.S. Coast Guard (USCG)-approved personal flotation devices (PFDs) 
• First aid kit adequate for the number of personnel 
• Emergency eyewash 
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Anchor QEA and/or subconsultants will provide this equipment, which must be at the location(s) 
where field activities are being performed. Equipment will be checked daily to ensure its readiness 
for use. 

7.5 Field Communications 
Communications between all Anchor QEA employees and subcontractors at the work site can be 
verbal and/or non-verbal. Verbal communication can be affected by the on-site background noise 
and various PPE. See Table 7-1 for a list of the types of communication methods and equipment to 
use, depending on site conditions. Communication equipment must be checked daily to ensure 
proper operation. All project personnel must be initially briefed on the communication methods 
prior to starting work; communication methods should be reviewed in daily safety meetings. 

Table 7-1  
Field Communication Methods 

Type of Communication Communication Device Signal 

Emergency notification On-site telephone or cellular 
telephone 

Initiate phone call using applicable 
emergency numbers 

Emergency notification among site 
personnel 

Two-way radio Initiate radio communication with Code 
Red message 

Hailing site personnel for non-
emergency 

Compressed air horn One long blast, one short blast 

Hailing site personnel for emergency 
evacuation 

Compressed air horn Three long, continuous blasts 

Hailing site personnel for distress, 
need help 

Visual Arms waved in circle over head 

Hailing site personnel for emergency 
evacuation 

Visual Arms waved in criss-cross over head 

Contaminated air/strong odor Visual Hands clutching throat 

Break, lunch, end of day Visual Two hands together, break apart 
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8 Decontamination Procedures and Practices 

8.1 Minimization of Contamination 
The following measures will be observed to prevent or minimize exposure to potentially 
contaminated materials: 

Personnel 

• Do not walk through spilled materials. 
• Do not handle, touch, or smell sample media directly. 
• Make sure PPE has no cuts or tears prior to use. 
• Protect and cover any skin injuries. 
• Stay upwind of airborne dusts and vapors. 
• Do not eat, drink, chew tobacco, or smoke in the work zones. 

Sampling Equipment and Vehicles/Vessels 

• Use care to avoid getting sampled media on the outside of sample containers. 
• If necessary, bag sample containers before filling with sampled media. 
• Place clean equipment on a plastic sheet to avoid direct contact with contaminated media. 
• Keep contaminated equipment and tools separate from clean equipment and tools. 
• Fill sample containers over a plastic tub to contain spillage. 
• Clean up spilled material immediately to avoid tracking around the vehicle/vessel. 

8.2 Decontamination Equipment 
All vehicles, vessels, and equipment that have entered potentially contaminated areas will be visually 
inspected and, if necessary, decontaminated prior to leaving the area. If the level of vehicle 
contamination is low, decontamination may be limited to rinsing tires and wheel wells with an 
appropriate detergent and water. If the vehicle is significantly contaminated, steam cleaning or 
pressure washing may be required. Tools will be cleaned in the same manner. Rinsate from all 
decontamination activities will be collected for proper disposal. Decontamination of equipment and 
tools will take place within the CRZ. 

The following supplies will be available to perform decontamination activities: 

• Wash and rinse buckets 
• Tap water and phosphate-free detergent 
• Scrub brushes 
• Distilled/deionized water 
• Deck pump with pressurized freshwater hose (aboard the vessel) 
• Pressure washer/steam cleaner, if appropriate 
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• Paper towels and plastic garbage bags 

8.3 Personnel Decontamination 
The FL will ensure that all site personnel are familiar with personnel decontamination procedures as 
listed below. All personnel wearing PPE in a work area (EZ) must undergo decontamination prior to 
entering the SZ. Personnel will perform the following decontamination procedures: 

• Wash and rinse outer gloves and boots in portable buckets to remove gross contamination. 
• If suit is heavily soiled, rinse it off. 
• Remove outer gloves; inspect and discard if damaged. Leave inner gloves on. Personnel will 

remove their outer garment and gloves, dispose of them, and properly label container or 
drum. Personnel will then decontaminate their hard hats and boots with an aqueous solution 
of detergent or other appropriate cleaning solution. These items then will be hand-carried to 
the next station. Remove inner gloves. 

• Thoroughly wash hands and face before leaving CRZ. 
• Sanitize respirators and place in a clean plastic bag. 

8.4 Sampling and Processing Equipment Decontamination 
To prevent sample cross-contamination, sampling and processing equipment in contact with soil, 
sediment, or water samples will undergo the following decontamination procedures when work is 
completed in the CRZ and prior to additional use: 

1. Rinse with potable water and wash with scrub brush. 
2. Wash with phosphate-free detergent (Alconox®). 
3. Visually inspect the sampler and repeat the scrub and rinse step, if necessary. If scrubbing and 

rinsing with Alconox® is insufficient to remove visually observable tar-related contamination on 
equipment, the equipment will be scrubbed and rinsed using acetone (or similar type solution) 
until all visual signs of contamination are absent. 

4. Rinse external sampling equipment with potable water three times prior to use. Rinse 
homogenizing equipment once with potable water and three times with distilled water prior to 
and between sample processing. 

8.5 Handling of Investigation-Derived Waste 
All remaining soil or sediment, fluids used for decontamination of sampling equipment, and sample 
collection disposable wastes (e.g., gloves, paper towels, foil, or others) will be placed into appropriate 
labeled containers and staged on site for disposal. 
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8.5.1 Disposable PPE 
Disposable PPE may include Tyvek suits, inner latex gloves, and respirator cartridges. Dispose of PPE 
according to the requirements of the client and state and federal agencies. 

8.5.2 Non-Disposable PPE 
Non-disposable PPE may include respirators and boots and gloves. When decontaminating 
respirators, observe the following practices and procedures: 

• Wipe out the respirator with a disinfecting pad prior to donning. 
• Decontaminate the respirator on site at the close of each day with an approved sanitizing 

solution. 

When decontaminating boots and gloves, observe the following practices and procedures: 

• Decontaminate the boots or gloves outside with a solution of detergent and water; rinse with 
water prior to leaving the site. 

• Protect the boots or gloves from exposure by covering with disposable covers such as plastic 
to minimize required decontamination activities. 

8.6 Sanitizing of PPE 
Respirators, reusable protective clothing, and other personal articles must not only be 
decontaminated before being reused, but also sanitized. The insides of masks and clothing become 
soiled due to exhalation, body oils, and perspiration. Manufacturer's instructions should be used to 
sanitize respirator masks. If practical, reusable protective clothing should be machine-washed after a 
thorough decontamination; otherwise, it must be cleaned by hand. Follow the requirements in the 
Coronavirus Disease 2019 Management Plan (Appendix D) regarding sharing PPE and requirements 
for disinfection using EPA-registered cleaners for COVID-19.  

8.7 Emergency Personnel Decontamination 
Personnel with medical problems or injuries may also require decontamination. There is the 
possibility that the decontamination may aggravate or cause more serious health effects. If prompt 
lifesaving, first aid, and medical treatment are required, decontamination procedures will be omitted. 
In either case, a member of the site management team will accompany contaminated personnel to 
the medical facility to advise on matters involving decontamination. 

8.8 Containment of Decontamination Fluids 
As necessary, spill control measures will be used to contain contaminated runoff that may enter into 
clean areas. Use plastic sheeting, hay bales, or install a spill control system to prevent spills and 
contain contaminated water. 
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8.9 Pressure Washing 
The following procedure is required when using high-pressure washing equipment for 
decontamination purposes: 

• Wear modified Level D protection, including a face shield and safety goggles. 
• Verify that other personnel are out of the area prior to decontamination. 
• Secure the area around the decontamination pad with cones, caution tape, or barricades. 
• Verify that safe work practices and precautions are taken to minimize the potential for 

physical injury from high-pressure water spray. Follow the manufacturer’s operating 
instructions. 

• The pressure washer wand must be equipped with a safety release handle. 
• Verify that the area is clean after equipment is decontaminated. Barricades, cones, or caution 

tape must be left in place and secured at all times. 
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9 Health and Safety Training and Informational Programs 
This section describes the health and safety training and informational programs with which 
Anchor QEA project site personnel must comply. All certifications required in this section will be kept 
on internal file. 

9.1 Initial Project Site Orientation 
Work on all Anchor QEA project sites requires participation in an initial health and safety orientation 
presented by the PM or FL that will consist of, at a minimum, the following topics: 

• A review of the contents of this ERHASP, including the Scope of Work and associated site 
hazards and control methods and procedures. 

• Provisions of this plan are mandatory for all Anchor QEA personnel assigned to the project. 
• Anchor QEA subcontractors are also expected to follow the provisions of this plan unless they 

have their own ERHASP that covers their specific activities related to this project and includes 
the minimum requirements of this ERHASP. 

• All visitors to the work site will also be required to abide by the requirements of this plan. 
• Personnel assigned to perform work at the project site, working under the provisions of this 

ERHASP, will be required to read the plan and must sign the Emergency Response and Health 
and Safety Plan Acknowledgement Form to confirm that they understand and agree to abide 
by the provisions of this plan. Personnel not directly affiliated with the project (i.e., visitors) 
may also be required to sign the Liability Waiver. 

9.2 Daily Safety Meetings 
Daily safety meetings (“tailgate meetings”) make accident prevention a top priority for everyone and 
reinforce awareness of important accident-prevention techniques. The following daily safety meeting 
procedures and practices are required: 

• Daily safety meetings will be held each morning prior to conducting site activities. 
• The Daily Safety Briefing form in Appendix A will be used to document each meeting. 
• Copies of the completed Daily Safety Briefing forms will be maintained on site during the 

course of the project. 

9.3 End-of-Day Wellness Checks 
Similar to the daily safety meetings, field staff will gather at the end of the day to verify group health 
and wellness and discuss any near misses that occurred that day. The wellness checks will be 
recorded on that day’s Daily Safety Briefing form. 
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9.4 Hazardous Waste Operations Training 
Personnel working on project sites that present a potential exposure to hazardous wastes or other 
hazardous substances shall be trained in accordance with the requirements of the 29 CFR 1910.120 
(HAZWOPER) regulation. Training requirements will consist of the following: 

• Field personnel must complete a minimum of 40 hours of hazardous waste activity instruction. 
• Field personnel must complete a minimum of 3 days of supervised field instruction. 
• Field personnel assigned to the site will also have received 8 hours of refresher training if the 

time lapse since their previous training has exceeded 1 year. 
• On-site managers and supervisors directly responsible for employees engaged in hazardous 

waste operations will receive an additional 8 hours of supervisory training. 
• Field personnel shall be current in first aid/CPR training offered by the American Red Cross or 

equivalent. 
• Other training may be required depending on the task to be performed (e.g., confined space, 

excavation/trenching, underground storage tank removal, fall protection, respiratory 
protection, and hazard communication). 

9.5 Transportation Worker Identification Credential  
All Anchor QEA field personnel will maintain current Transportation Worker Identification Credential 
status, pursuant to the Maritime Transportation Security Act of 2002, unless this requirement is 
waived specifically in writing by relevant property owners. 

9.6 Hazard Communication Program 
The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards of all 
chemicals located at the field project site are communicated to all Anchor QEA personnel and 
subcontractors according to 29 CFR 1926.59. Refer to the Anchor QEA Hazard Communication 
Program document for additional information. 

Every container of hazardous materials must be labeled by the manufacturer, who must also provide 
an SDS upon initial order of the product and upon request thereafter. The actual format may differ 
from company to company (e.g., National Fire Protection Association, Hazardous Material 
Information System, or other), but the labels must contain similar types of information. Maintain 
manufacturer labels if possible. The label may use words or symbols to communicate the following: 

• Introduction 
• Hazard(s) identification 
• Composition/information on ingredients 
• First-aid measures 
• Fire-fighting measures 
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• Accidental release response measures 
• Handling and storage 
• Exposure controls/personal protection 
• Physical and chemical properties 
• Stability and reactivity properties 
• Toxicological properties 
• Ecological properties 
• Disposal considerations 
• Transport considerations 
• Regulatory information 
• Other information, including at a minimum, label preparation or last revision date 

SDSs for all chemicals brought onto the site or anticipated to be used on site shall be provided in 
Appendix C of this ERHASP. These SDSs shall be readily available for reference by site personnel and 
emergency response personnel. 

Hazardous materials received without proper labels shall be set aside and not distributed for use 
until properly labeled. 

If a hazardous chemical is transferred into a portable container (approved safety can), even if for 
immediate use only, the contents (e.g., acetone or gasoline) of the portable container must be 
identified. 

9.7 Respiratory Protection Training 
Anchor QEA employees who use respiratory protection must be trained in accordance with 
Anchor QEA’s RPP, as required by 29 CFR 1910.134. This training includes the following: 

• Medical evaluations of employees required to use respirators 
• Fit testing procedures for tight-fitting respirators 
• Procedures for proper use of respirators in routine and reasonably foreseeable emergency 

situations 
• Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, discarding, 

and otherwise maintaining respirators 
• Training of employees in the respiratory hazards to which they are potentially exposed during 

routine and emergency situations 
• Training of employees in the proper use of respirators, including putting on and removing 

them, any limitations on their use, and their maintenance 

See Section 10.2 for additional information. 
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10 General PPE Requirements 
The minimum level of PPE should be selected according to the hazards that may be encountered 
during site activities in accordance with established U.S. Environmental Protection Agency (EPA) 
levels of protection (D and C). Only PPE that meets American National Standards Institute (ANSI) 
standards shall be worn. Site personnel must maintain proficiency in the use and care of PPE. 
Damaged or defective PPE must be replaced and may not be used. Anchor QEA will provide all 
necessary PPE for its employees as described in this ERHASP. 

Refer to Section 5 for site-specific job task and level-of-protection requirements. 

10.1 Minimum Requirements – Level D Protection 
The minimum level of protection on project sites will be Level D protection, which consists of the 
following equipment: 

• Standard work uniform/coveralls 
• Work boots with safety toe conforming to ASTM International (ASTM) F2412-05/ASTM F2413-05; 

chemical-resistant work boots, as needed, to facilitate decontamination 
• Approved safety glasses or goggles (meets ANSI Z87.1 – 2010 requirements for eye 

protection) 
• Hard hat (meets ANSI Z89.1 – 1986 requirements for head protection) 
• Traffic safety vest 
• Hearing protection when there are high noise levels 
• Cloth face coverings and gloves (as specified in the Coronavirus Disease 2019 Management 

Plan [Appendix D]) 

Level D protection will be used only when: 

• The atmosphere contains no known hazards 
• Work functions preclude splashes, immersions, or the potential for unexpected inhalation of, 

or contact with, hazardous concentrations of chemicals 
• Atmospheric concentrations of contaminants are less than the Permissible Exposure Limit 

(PEL) and/or Threshold Limit Value (TLV) 

10.1.1 Modified Level D Protection Requirements 
Depending on the Scope of Work and the potential hazards to be encountered, Level D protection 
shall be modified to include additional protective equipment such as USCG-approved PFDs, face 
shields/goggles, chemical-resistant clothing, and disposable gloves of varying materials depending 
on the chemical substances involved. An upgrade to Modified Level D occurs when there is a 
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possibility that contaminated media can contact the skin or work uniform, or if unique, site-specific 
hazards exist. 

10.2 Respiratory Protection Requirements 
Respiratory protection is not anticipated to be required for the Scope of Work. This section is 
provided for reference. 

Respiratory protection devices may potentially be used for protection against particulates and 
organic vapors (OVs) during the course of an Anchor QEA field project. The need for respiratory 
protection will be determined by air monitoring results and site conditions. However, engineering 
and administrative controls must first be evaluated for use as the primary controls for protection 
against site respiratory hazards. In the event that engineering and administrative controls are 
deemed not feasible, respiratory protection will be required. 

10.2.1 Level C Protection Requirements 
An upgrade to Level C protection occurs when the results of air monitoring reveal that action levels 
have been exceeded. An upgrade to Level B protection occurs when the results of air monitoring 
reveal that action levels have been exceeded. 

Level C protection, in addition to Level D equipment, involves the use of full-face and/or half-face 
air-purifying respirators equipped with P-100/OV, high-efficiency particulate air (HEPA)-OV, or 
equivalent (OSHA/National Institute for Occupational Safety and Health [NIOSH] approved). 

Level C protection shall be used in the following situations: 

• When there is a recognized need for protection against particulates, OVs, or other airborne 
contaminants during the course of the project. 

• During activities where product odors or exposure symptoms are noted. 

If, during the use of respiratory protection, any unusual odors or other evidence of elevated 
concentrations of chemicals in the workers’ breathing zone is noted, the work shall be stopped, 
workers shall exit the work area, and the PM and SSHO shall be contacted for instructions. 

10.2.2 Cartridge Change-Out Schedule 
Field personnel must understand the limitations of air-purifying respirators and the End-of-Service 
Life cartridge change-out schedule for the particular type of respirator that will be used. 
Manufacturer’s data has been evaluated for three types of respirators: Scott, MSA, and Survivair. 

See Table 10-1 for an OV cartridge change-out schedule for total hydrocarbons and benzene. 
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Table 10-1  
Respirator Cartridge Change-Out Schedule 

Total Hydrocarbons 
(Toluene, Ethylbenzene, 

Xylenes) 
Air Concentration 

(ppm) 

Change-out Schedule 

SCOTT642 OV/Acid 
Gas642 OV642 MPC 

Cartridges 
MSA Ultra Twin 
GME Cartridge 

Survivair OV 
Cartridge 100100 

Survivair OV/Acid 
Gas Cartridge 
100300/1053 

(includes P-100) 

< 150 8 hours 8 hours 8 hours 8 hours 

> 150 to 200 8 hours 8 hours 8 hours 8 hours 

> 200 to 250 8 hours 8 hours 8 hours 8 hours 

> 250 Stop Work Stop Work Stop Work Stop Work 

Benzene 
Air Concentration 

(ppm) 

SCOTT642 OV/Acid 
Gas642 OV642 MPC 

Cartridges 
MSA Ultra Twin 
GME Cartridge 

Survivair OV 
Cartridge 100100 

Survivair OV/Acid 
Gas Cartridge 
100300/1053 

(includes P-100) 

< 10 8 hours 8 hours 8 hours 8 hours 

> 10 to 100 8 hours 8 hours 8 hours 7 hours 

> 100 to 125 7 hours 7 hours 7 hours 6 hours 

> 125 Stop Work Stop Work Stop Work Stop Work 
 

Personnel using a respirator that is not listed above should contact their SSHO to determine the 
change-out schedule for the particular respirator used. Any questions regarding the site-specific 
respiratory protection program must be directed to the FL and/or PM. 

All cartridges will be changed a minimum of once daily or more frequently if personnel begin to 
experience increased inhalation resistance. Cartridges will be changed immediately if breakthrough, a 
chemical warning property (e.g., eye, nose, or throat irritation or odor), or cartridge end-of-life 
indicator activation occurs. The FL will review this requirement after monitoring the employee’s 
breathing zone for site contaminants and will revise this schedule as may be necessary to avoid over-
exposure. 

For respirators other than those listed in this section and specific OVs not listed in this section, the 
following guidelines shall be followed for changing out OV cartridges: 

• If the organic chemical’s boiling point is less than 70°F and the concentration is greater than 
200 parts per million (ppm), contact the SSHO to discuss cartridge change-out and options 
for respiratory protection. 

• If the physical work rate exceeds a moderate level, replace cartridges every 4 hours of work. 
• If relative humidity exceeds 85%, replace cartridges every 4 hours of work. 
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10.2.3 Level B and A Protection Requirements 
An upgrade to Level B protection occurs when the results of air monitoring reveal that action levels 
have been exceeded (site personnel must meet training requirements). Prior to upgrading to Level B, 
stop work and contact the PM and/or FL and SSHO if air monitoring results exceed the Level C 
protection levels. 

10.2.4 Respirator Fit Testing 
All Anchor QEA personnel who may be required to wear an air-supplied or negative-pressure air-
purifying respirator in the performance of their work duties shall be fit-tested on an annual basis. 
Employees who wear a respirator for more than 30 days per year shall be enrolled in a medical 
surveillance program as detailed in Section 13 of this ERHASP. 

Employees shall have the opportunity to handle the respirators and wear them in normal air for a 
familiarity period prior to fit-testing. On each occasion that employees don a respirator for work 
purposes, they shall test the piece-to-face seal by use of the following positive and negative pressure 
tests: 

• Positive Pressure Test: With the exhaust port(s) blocked, the positive pressure of slight 
exhalation should remain consistent for several seconds. 

• Negative Pressure Test: With the intake ports blocked, the negative pressure of slight 
inhalation should remain constant for several seconds. 

Air-purifying respirators shall not be worn when conditions prevent a seal of the respirator to the 
wearer. Such conditions may be the growth of a beard, sideburns, a skull cap that projects under the 
face piece, or temple pieces on glasses. No employee may wear a beard if it interferes with the fit of 
the respirator. Also, the absence of one or both dentures can seriously affect the fit of a face-piece 
and should be worn at all times that respirators are being used. 

10.2.5 Respirator Cleaning, Maintenance, and Inspection 
All respirators used on site shall be cleaned and maintained in the following manner: 

• Remove filters and cartridges. 
• Visually inspect face piece and parts, discard faulty items. 
• Remove all elastic headbands. 
• Remove exhalation cover and inhalation valves. 
• Wash, sanitize, and rinse face piece. Wash any parts that were removed separately. 
• Dry the mask. Wipe face pieces and valves. 
• Disassemble and clean the exhalation valve. 
• Visually inspect face piece and all parts for deterioration, distortion, or other faults that might 

affect the performance of the respirator. 
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• Replace any questionable or faulty parts. 
• Reassemble mask and visually inspect completed assembly. 
• Seal mask in plastic bag. 
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11 General Air Monitoring Requirements 

11.1 General Requirements 
In general, air monitoring shall be conducted when the possibility of hazardous atmospheres, 
chemical volatilization, or contaminated airborne dust exists (e.g., from intrusive activities involving 
contaminated soils or groundwater, developing new monitoring wells, working with wells containing 
known COCs, confined space entry, or others). 

Air movers or other engineering controls shall be used to exhaust or dilute solvent vapors emanating 
from monitoring wells or hazardous atmospheres in confined spaces prior to the use of respiratory 
protection devices. 

Site-specific air monitoring action levels are provided in Section 5.2. 

Of particular note, recent land-based drilling activities encountered a subsurface vapor/gas pocket of 
unknown but presumably inert chemistry. If at any time vapor or gas venting is noted during drilling 
from a boring (e.g., hissing noise, liquid spray), work will stop immediately, the drill rig will be shut 
down, all staff will vacate the area, and the SSHO will be contacted before work may resume. 

11.2 Real-Time Air Monitoring Equipment 
As applicable, OV concentrations shall be monitored in the field with either a photoionization 
detector (PID) or flame ionization detector (FID). Flammable vapors and/or gasses are monitored 
with an oxygen/Lower Explosive Limit (O2/LEL) real-time instrument. OV measurements are usually 
taken in the breathing zone of the worker while O2/LEL measurements are taken at the point of 
operation (e.g., monitoring well head or auger point). 

As applicable, airborne dust/particulate concentrations shall be measured using a real-time aerosol 
monitor (using a scattered light photometric sensing cell) when there are visible signs of potentially 
contaminated airborne dust. Both area and personal air monitoring readings are to be taken to 
characterize site activities. 

As applicable, colorimetric detector tubes shall be used to monitor specific COCs such as benzene or 
vinyl chloride if there is a possibility that they may be present in elevated concentrations based upon 
the background of the project site, the Scope of Work, and conditions discovered at the site. 

As applicable, other real-time air monitoring equipment, such as hydrogen cyanide meters, may be 
utilized depending upon the Scope of Work and COCs. 

Air monitoring results shall be documented on the Daily Air Monitoring Record form (see 
Appendix A) or in the field logbook. 
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11.3 Time-Integrated Air Monitoring Equipment 
Some Anchor QEA projects may require the use of time-integrated air monitoring equipment to 
determine employee exposures to COCs. Time-integrated air monitoring would be required if there 
is the possibility that employees would be exposed to concentrations of a COC that approach or 
exceed an established exposure limit. 

Typical time-integrated sampling methods will usually involve the use of personal sampling pumps 
and associated filter and/or charcoal sampling media, or the use of diffusion-based sampling media. 
Exposed sampling media is normally sent to an accredited laboratory for analysis. 

Contact the SSHO for consultation and assistance with the performance of time-integrated air 
monitoring activities. 

11.4 Equipment Calibration and Maintenance 
Calibration and maintenance of air monitoring equipment shall follow manufacturer specifications 
and must be documented. Recalibration and adjustment of air monitoring equipment shall be 
completed as site conditions and equipment operation warrant. Record all air monitoring equipment 
calibration and adjustment information on the Daily Air Monitoring Record form (see Appendix A) 
and in the field logbook. 

11.5 Air Monitoring Action Levels 
Air monitoring action levels have been developed that stipulate the chemical concentrations in the 
breathing zone that require an upgrade in level of PPE. 

Air monitoring action levels are typically set at one-half of the OSHA PEL, NIOSH Recommended 
Exposure Limit, or the American Conference of Governmental Industrial Hygienists TLVs. The 
rationale for establishing action levels is based on the available data that characterize COCs in site 
media. 

Air monitoring measurements shall generally be taken in the breathing zone of the worker most 
likely to have the highest exposure. Transient peaks will not automatically trigger action. Action will 
be taken when levels are consistently exceeded in a 5-minute period. Similarly, if chemical odors are 
detected that are a nuisance, bothersome, or irritating, an upgrade in respiratory protection can 
provide an extra level of comfort or protection when conducting site activities. 

11.6 Air Monitoring Frequency Guidelines 
In general, conduct periodic air monitoring when: 

• It is possible that an immediately dangerous to life or health condition or a flammable 
atmosphere has developed (e.g., confined space entry or intrusive activities) 
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• There is an indication that exposures may have risen over established action levels, PELs, or 
published exposure levels since the last monitoring. Look for a possible rise in exposures 
associated with the following situations: 

‒ Change in site area: Work begins on a different section of the site. 
‒ Change in on-site activity: One operation ends and another begins. 
‒ Change in contaminants: Handling contaminants other than those first identified. 
‒ Visible signs of particulate exposure from intrusive activities such as drilling, boring, or 

excavation. 
‒ Perceptible chemical odors or symptoms of exposure. 
‒ Handling leaking drums or containers. 
‒ Working with obvious liquid contamination (e.g., a spill or lagoon). 
‒ Conduct air monitoring when the possibility of volatilization exists (such as with a new 

monitoring well or a well containing known COCs). 
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12 Health and Safety Procedures and Practices 
In addition to the task-specific JSAs listed in Section 6.1 and presented in Appendix B, this section 
lists the health and safety procedures and practices applicable to this project. For additional 
information, consult with the PM. 

12.1 Physical Hazards and Controls 

12.1.1 General Site Activities 
Observe the following general procedures and practices to prevent physical hazards: 

• Legible and understandable precautionary labels shall be affixed prominently to containers of 
potentially contaminated soil, sediment, water, and clothing. 

• No food or beverages shall be present or consumed in areas that have the potential to 
contain COCs and/or contaminated materials or equipment. 

• No tobacco products or cosmetics shall be present or used in areas that have the potential to 
contain COCs and/or contaminated materials or equipment. 

• An emergency eyewash unit shall be located immediately adjacent to employees who handle 
hazardous or corrosive materials, including decontamination fluids. All operations involving 
the potential for eye injury or splash must have approved eyewash units locally available 
capable of delivering at least 0.4 gallons per minute for at least 15 minutes. 

• Personnel working within 10 feet of bodies of water shall wear USCG-approved PFDs. 
• Certain project sites may have newly finished work (e.g., concrete, paving, framing, habitat 

reconstruction, or sediment caps) that may be damaged by unnecessary contact, or that could 
cause dangerous conditions for personnel (e.g., slipping, sinking, or tripping). Personnel 
working in or around these areas shall communicate with the PM, FL, and property owner as 
needed to prevent damaging new work or entering dangerous conditions.  

• Generally, all on-site activities will be conducted during daylight hours. If work after dusk is 
planned or becomes necessary due to an emergency, adequate lighting must be provided. 

• Hazardous work, such as handling hazardous materials and heavy loads and operating 
equipment, should not be conducted during severe storms. 

• All temporary electrical power must have a ground-fault circuit interrupter (GFCI) as part of its 
circuit if the circuit is not part of permanent wiring. All equipment must be suitable and 
approved for the class of hazard present. 

12.1.2 Slips, Trips, and Falls 
Observe the following procedures and practices to prevent slips, trips, and falls: 

• Inspect each work area for slip, trip, and fall potential prior to each work task. 
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• Slip, trip, and fall hazards identified must be communicated to all personnel. Hazards 
identified shall be corrected or labeled with warning signs to be avoided. 

• All personnel must be aware of their surroundings and maintain constant communication with 
each other at all times. 

12.1.3 Ergonomic Considerations 
Certain field tasks may involve workers in fixed positions (e.g., observing subcontractor work) or 
performing repetitive motions over a period of time (e.g., sediment sample processing). It is 
important that workers self-monitor for ergonomic fatigue (e.g., soreness, tightness, stiffness, or pain 
in muscles) and make adjustments to work tasks, body positions, or work areas so that ergonomic 
stressors are minimized. Suggestions for decreasing the likelihood of ergonomic stress include the 
following: 

• Limit fixed positions. Periodically vary standing and sitting positions, take frequent short 
walks, and modify observation locations when possible. 

• Minimize extreme postures. Conduct work tasks using comfortable postures (particularly if the 
tasks are repetitive), and use tools or structures to minimize the need to hold or work with 
materials or access the work area. 

• Limit contact stress. Be aware of soft tissue resting on hard surfaces, and limit these 
occurrences (e.g., use comfortable footwear, and use tools to hold materials). 

• Contact the Field Mobilization Team in advance for prolonged field efforts that involve a field 
trailer. This group can set up field staff with a monitor, mouse, and keyboard so they are not 
working solely on laptops. 

• Take breaks from work tasks, particularly repetitive ones. 
• Consider performing stretching exercises before and during work activities, if those tasks are 

anticipated to be long in duration and/or strenuous. 

12.1.4 Corrosive Material Handling Procedures 
Corrosive materials include acids and bases. They are extremely corrosive materials with a variety of 
uses. Acids include hydrochloric, nitric, and sulfuric acids. Bases include sodium hydroxide. Observe 
the following procedures when working with corrosive materials: 

• Wear gloves and eye-splash protection while using acid dispensed from a small dropper 
bottle during water sampling. 

• Wear a full-face, air-purifying respirator equipped with combination cartridges (OV/acid gas) 
as well as Tyvek coveralls and nitrile gloves for large volume applications. 

• Have an eyewash bottle and/or portable eyewash station on site. 
• Do not add anything into a virgin chemical drum, including unused product. 



 

Revised Final Emergency Response 
and Health and Safety Plan 40 September 2020 

• Avoid mixing strong acids and bases. Consult the SSHO for task-specific evaluation. If mixing 
is absolutely necessary, do it slowly. Avoid vapors or fumes that are generated. 

• When diluting acids and bases, add the acid or base to water in small quantities and mix 
cautiously. 

12.1.5 Sediment Core Sampling 
Sediment and porewater samples may be collected using vibracore or other drilling equipment 
operated from an on-water vessel. Please see Sections 12.1.16.1 and 12.1.16.2 for additional safety 
information regarding working on or near water. 

All operations involving the use of powered sediment coring rigs will follow generally accepted 
drilling/coring practices. One person will be assigned the responsibility of Lead Driller/Corer. 
Additional personnel will assist with equipment as needed. The Lead Driller/Corer will be responsible 
for operating the drilling/coring rig and ensuring safety. 

General rules associated with drilling/coring rig operations will be as follows: 

• While drilling, all non-essential personnel shall remain at a distance that is past the radius of 
any moving parts. 

• All operators and team members will be familiar with the rig operations and will have received 
practical training. 

• All personnel will be instructed in the use of the emergency kill switch/shutdown on the drill rig. 
• No loose-fitting clothing, jewelry, or free long hair is permitted near the drilling rig or moving 

machinery parts. 
• A first aid kit and fire extinguisher will be available at all times. 
• No drilling will occur during impending electrical storms or tornadoes, or when rain, ice, snow, 

or wind conditions create undue potential hazards. 
• Never allow “horsing around” within the vicinity of the drill rig and tool and supply storage 

areas, even when the drill rig is shut down. 

12.1.6 Dry Ice (Solid Carbon Dioxide) Use 
Subsurface sediment samples collected for nonaqueous phase liquid mobility testing will be stored 
and shipped with dry ice following processing. Dry ice (solid form of carbon dioxide) presents the 
following three types of hazards: 

• Explosion: Due to pressurized gas produced during sublimation, dry ice can explode if stored 
in an airtight container. 

• Suffocation: Carbon dioxide gas may create an oxygen-deficient atmosphere by displacing 
breathable air. 
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• Direct contact: Dry ice is very cold (-109°F/-78°C) and can cause severe frostbite to 
unprotected skin. 

When using dry ice, the following precautions must be taken: 

• Always handle dry ice with thermal gloves, never with bare hands. 
• Avoid contact with unprotected skin at all times (e.g., hands, forearms). 
• Dry ice must be stored and handled in only well-ventilated areas to prohibit creation of an 

oxygen-deficient atmosphere. 
• Do not store dry ice in airtight containers. 
• Packaging, marking, labeling, loading, and shipping/transporting samples with dry ice may be 

carried out only by staff who have received specific training required by the U.S. Department 
of Transportation (DOT). Contact Chris Torell in the Syracuse office at (315) 414-2017 for 
assistance with ensuring applicable staff are appropriately trained in accordance with DOT 
regulations. 

• Shipping samples with dry ice must comply fully with courier requirements. 

12.1.7 Underground/Overhead Utility Line Contact Prevention 
Observe the following underground/overhead utility line contact prevention procedures and 
practices: 

• Prior to conducting work, the PM or FL shall ensure that all existing underground or overhead 
utilities in the work area are located per the state or local mark-out methods. Documentation 
of utility mark-out shall be completed using the Utility Contact Prevention Checklist form (see 
Appendix A). No excavation work is to be performed until all utility mark-outs are verified. 

• The PM or FL shall conduct a site survey to search for signs of other buried or overhead 
utilities. The results of such surveys shall be documented on the Utility Mark-out 
documentation form. 

• The property owner or facility operator shall be consulted on the issue of underground 
utilities. As-built drawings shall be reviewed, when available, to verify that underground utility 
locations are consistent with the utility location mark-outs. All knowledge of past and present 
utilities must be evaluated prior to conducting work. 

• If on-site subsurface utility locations are in question, a private locating service shall be 
contacted to verify locations. If the investigation calls for boreholes in an area not covered by 
the municipal One-Call system, then a private utility locate firm shall be contacted to 
determine the location of other underground utilities. 

• The PM shall have documented verbal contact and an agreement with the fiber optic 
company for all work within 50 feet of any fiber optic cables. 

• Only non-destructive excavation, such as hand digging or hydro excavation, is 
permitted within 3 feet of underground high voltage, product, or gas lines. Once the line 
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is exposed, heavy equipment can be used, but must remain at least 3 feet from the exposed 
line. 

• Elevated superstructures (e.g., drill rig, backhoe, scaffolding, ladders, and cranes) shall remain 
a distance of 10 feet away from utility lines and 20 feet away from power lines. Distance from 
utility lines may be adjusted by the FL depending on actual voltage of the lines. 

• Overhead utility locations shall be marked with warning tape or flags where equipment has 
the potential for contacting overhead utilities. 

Table 12-1 shows the minimum clearances required for energized overhead electrical lines. 

Table 12-1  
Overhead Utility Clearance Requirements 

Minimum Clearance from Energized Overhead Electric Lines 

Nominal System Voltage Minimum Required Clearance 

0 to 50 kV 10 feet 

51 to 100 kV 12 feet 

101 to 200 kV 15 feet 

201 to 300 kV 20 feet 

301 to 500 kV 25 feet 

501 to 750 kV 35 feet 

751 to 1,000 kV 45 feet 
Note: 
Whenever equipment operations must be performed closer than 20 feet from overhead power lines, the FL must be notified. When 
clearance to proceed is received from the FL, the electric utility company must be contacted to turn the power off or physically 
insulate (protect) the lines if the operation must be performed closer to the power line than is allowed in this table. For voltages not 
listed on this table, add 0.4 inches per kV to obtain the safe distance between equipment and power lines. 
 

12.1.8 Electric Safety 
Observe the following procedures and practices to prevent electric shock: 

• General 
‒ Use only appropriately trained and certified electricians to perform tasks related to 

electrical equipment. A good rule of thumb is to defer any task that would not normally 
and reasonably be completed by the average public consumer. 

‒ Each circuit encountered will be considered live until proven otherwise. 
‒ Only proper tools will be used to test circuits. 
‒ No wire will be touched until the circuit is determined to be de-energized. 

• Extension Cords 
‒ All extension cords used on any project will be three-pronged. 
‒ All extension cords will be in good working order. 
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‒ Each extension cord ground will be tested for continuity on at least a quarterly basis 
and marked to indicate when the inspection occurred. 

‒ Each extension cord will be visually inspected before each use. 
‒ If any extension cord is found in disrepair or fails the continuity test, it will be taken out 

of service. 
‒ Any extension cord that does not have the grounding pin will be taken out of service 

and not used. 
‒ Extension cords will not be used in place of fixed wiring. 
‒ Extension cords will not be run through holes in walls, ceilings, or floors. 
‒ Extension cords will not be attached to the surface of any building. 
‒ No extension cord will be of the “flat wire” type. Every extension cord will have each 

individual wire insulated and further protected by an outside cover. 
‒ Be sure to locate extension cords out of traffic areas or, if this is unavoidable, flag cords 

and protect workers from tripping over them (i.e., use barricades and tape the cord 
down). 

‒ Do not stage extension cords or powered equipment in wet areas, to the degree 
possible. Elevate cords, connections, and equipment out of puddles. 

• Power Tools/Plug and Cord Sets 
‒ Any cord that is cut in a way that exposes insulation will be removed from service. 
‒ All tools and plug and cord sets will be tested for continuity. 
‒ If grounding pins are missing, the plug and cord will be removed from service. 
‒ Any tool or plug and cord set failing the continuity test will be removed from service. 
‒ All power tools will have three-pronged plugs unless double insulated. 

• Ground-Fault Circuit Interrupters 
‒ Each 120-volt electrical wall receptacle providing power to the job site will be protected 

by a portable GFCI. 
‒ Each GFCI will be tested quarterly and marked to indicate when the inspection occurred. 
‒ Each 120-volt, single-phase, 15- and 20-ampere receptacle outlet, including those on 

generators, will have an approved GFCI. 
‒ GFCIs will be located in line as close to the piece of equipment as possible. 

• Specific 
‒ If unsure if a task requires specific electrical training, err on the side of caution and 

contact the PM and FL prior to proceeding. 
‒ If subsurface work is to be performed, follow the guidelines in Section 12.1.7 and 

conduct utility locating prior to work and in accordance with local ordinances.  
‒ If lock out/tag out (LO/TO) procedures are required (i.e., de-energizing machinery or 

equipment so work may be performed), the equipment owner must provide LO/TO 
procedures and training. By default, the equipment owner should perform any LO/TO. If 
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it becomes necessary for Anchor QEA personnel to perform LO/TO tasks, contact the 
PM and FL prior to doing so. 

‒ Maintain appropriate distance from overhead utilities (see Table 12-1). 
‒ If unexpected electrical equipment is encountered (i.e., buried wire) assume it is live, 

stop work, and contact the PM and FL immediately. 
‒ If working in enclosed or restricted areas where electrical hazards may be present, 

contact a licensed electrician or other suitably trained party to provide barriers, shields, 
or insulating materials to prevent electric shock. 

‒ If working in areas where electrical hazards are present, ensure that conductive clothing 
and jewelry is replaced with non-conductive clothing or removed. 

12.1.9 General Falls and Ladder Usage 
Observe the following general falls/ladders procedures and practices: 

• Assess work areas for fall hazards. A fall protection system that meets OSHA and ANSI Z3591 
standards must be used if work is conducted 4 feet or more above the surface. 

• Use ANSI Type 1A rated ladders. 
• Ensure that ladders are placed so their rungs, cleats, and steps are parallel, level, and 

uniformly spaced prior to use. 
• Make sure ladder rungs are sturdy and free of cracks. 
• Use ladders with secure safety feet. 
• Pitch ladders at a 1 horizontal to 4 vertical (1H:4V) ratio. 
• Secure ladders at the top or have another person at the bottom to help stabilize it. 
• Ladders used to access an upper landing surface shall extend at least 3 feet above the upper 

landing surface. 
• Use non-conductive ladders near electrical wires. 
• The top rung of a ladder should not be used as a step. 
• Do not carry any object or load that could cause a loss of balance or a fall. 
• If a ladder is defective, damaged, or in disrepair (i.e., broken or missing rungs, cleats, or steps; 

broken or split rails; corroded components; or other faulty or defective components), tag the 
ladder “Do Not Use” and remove it from service until repaired. 

12.1.10 Heavy Equipment Operations 
Observe the following heavy equipment operations procedures and practices: 

• Wear leather gloves while attaching support members to protect against pinching injuries. 
• While working from elevated levels greater than 4 feet, ensure that all employees have fall 

protection that meets OSHA and ANSI Z3591 standards. 
• Do not stand under loads that are being raised or lowered with cranes or aerial lifts. 
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• The subcontractor or Anchor QEA equipment operator must conduct pre-operational 
inspections of all equipment. In addition, daily inspections will be conducted on the 
equipment prior to site activities. 

• Maintain the appropriate distance from overhead utilities (see Table 12-1): 
• Always stay out of the swing radius of all heavy equipment. Always use a spotter during 

movement of equipment. The spotter and others, as appropriate, shall maintain constant 
communication with the operator. 

• All operators must have adequate training and be qualified to operate the particular heavy 
equipment unit. 

• Conduct a site evaluation to determine proper positioning for the unit. Make sure the surface 
is level. Cordon off holes, drop-offs, bumps, or weak ground surfaces. 

• When using a crane, do not use hands when the load is being lifted or lowered. Use non-
conductive tag line to help direct and position the load. 

• Never climb a raised platform or stand on the mid-rail or top-rail. 
• Tools should always be hung or put into a belt whenever possible 

12.1.11 Drilling with a Hollow Stem Auger or Rotary/Sonic Drill Rig 
All operations involving the use of powered drilling rigs will follow generally accepted drilling 
practices. One person will be assigned the responsibility of Lead Driller. Additional personnel will 
assist with equipment as needed. The Lead Driller will be responsible for operating the drilling rig 
and ensuring safety. 

General rules associated with drilling rig operations will be as follows: 

• An Exclusion Zone will be established around the drilling rig using barricade tape as a physical 
barrier. 

• While drilling, all non-essential personnel shall remain at a distance that is past 1.5 times the 
radius of the boom, whenever possible. Workers (e.g., drillers, hydrogeologists, etc.) remaining 
around the drill rig will be kept to a minimum. 

• All vehicles and heavy equipment must be parked at least 50 feet from the drill rig when 
lowering the mast. 

• All operators and team members will be familiar with the rig operations and will have received 
practical training. 

• All personnel will be instructed in the use of the emergency kill switch/shutdown on the drill 
rig. 

• Hard-hats, steel-toed boots conforming to ASTM F2412-05/ASTM F2413-05, goggles or 
safety glasses with side shields, hearing protection, and gloves for hand protection are 
required. 
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• As project conditions dictate (i.e., the presence of puncture or crushing risks to the feet), 
protective shanks and/or metatarsal guards conforming to ASTM F2412-05/ ASTM F2413-05 
must be worn. 

• No loose-fitting clothing, jewelry, or free long hair is permitted near the drilling rig or moving 
machinery parts. 

• Before leaving the controls, the Lead Driller will shift the transmission controlling the rotary 
drive into neutral and place the feed level in neutral. Before leaving the vicinity of the drill, the 
Lead Driller will shut down the drill engine. 

• Drilling must cease immediately if combustible gas concentrations greater than 20% of the 
LEL are detected in the work area. 

• A first aid kit and fire extinguisher will be available at all times. 
• If lubrication fittings are not accessible with guards in place, machinery must be stopped for 

oil and greasing. 
• The work area around the borehole shall be kept free of obstructions and undue 

accumulations of oil, water, ice, or circulating fluids. 
• No drilling will occur during impending electrical storms or tornadoes, or when rain, ice, snow, 

or wind conditions create undue potential hazards. 
• During freezing weather, do not touch any metal parts of the drill rig with exposed flesh. 

Freezing of moist skin to metal can occur almost instantaneously. 
• The driller will not attempt to reach a well or borehole location in a manner that compromises 

the safety of the rig or team. 
• All well or borehole locations will be inspected by the drill team to ensure that a stable surface 

exists. 
• Before raising the drill mast, the Lead Driller will check for overhead obstructions. 
• Before the mast of a drill rig is raised, the drill rig must first be leveled and stabilized with 

leveling jacks and/or cribbing. Re-level the drill rig if it settles after initial setup. Lower the 
mast only when the leveling jacks are down, and do not raise the leveling jack pads until the 
mast is lowered completely. 

• The drill rig shall be driven or moved only after the mast has been lowered. 
• The leveling jacks shall not be raised until the derrick is lowered. 
• Adequately cover or protect all unattended boreholes to prevent drill rig personnel or site 

visitors from stepping or falling into the borehole. 
• Maintain professional behavior at all times in the work area, even when the rig is shut down. 

Rotary Drill Rig Operations: 

• Drillers must never engage the rotary clutch without watching the rotary table and ensuring 
that it is clear of personnel and equipment. 
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• Unless the drill rig is equipped with an automatic feed control, the brake must not be left 
unattended without first being tied down. 

• Drillers will not add or remove pipe from the drill stem without assistance from the driller’s 
helper. 

• Drill pipe must not be hoisted until the driller is sure that the pipe is latched and the drilling 
assistant has signaled that he/she may safely hoist the load. 

• During instances of unusual loading of the derrick or mast, such as when making an unusually 
hard pull, only the driller will be on the rig floor and no one will be on the rig or derrick. 

• The brakes of every drilling rig must be tested at the beginning of each shift to determine 
whether they are in good order. 

• A hoisting line with a load imposed will not be permitted to be in direct contact with any 
derrick member or stationary equipment unless it has been specifically designed for line 
contact. 

• Hoisting control stations must be kept clean and controls shall be labeled as to their 
functions. 

• Under no circumstances will personnel be permitted to ride the traveling block or elevators, 
nor will the cat line be used as a personnel carrier. 

12.1.12 Hand and Power Tools 
Observe the following procedures and practices when working with hand and power tools: 

• Keep hand tools sharp, clean, oiled, dressed, and not abused. 
• Worn tools are dangerous. For example, the “teeth” in a pipe wrench can slip if worn smooth, 

an adjustable wrench will slip if the jaws are sprung, and hammerheads can fly off loose 
handles. 

• Tools subject to impact (e.g., chisels, star drills, and caulking irons) tend to “mushroom.” Keep 
them dressed to avoid flying spalls, and use tool holders. 

• Do not force tools beyond their capacity. 
• Flying objects can result from operating almost any power tool, so always warn people in the 

vicinity and use proper eye protection. 
• Each power tool should be examined before use for damaged parts, loose fittings, and frayed 

or cut electric cords. Tag and return defective tools for repairs. Ensure that there is adequate 
lighting, inspect tools for proper lubrication, and relocate tools or material that could “vibrate 
into trouble.” 

• Compressed air must be shut off or the electric cord unplugged before making tool 
adjustments. Air must be “bled down” before replacement or disconnection. 

• Proper guards or shields must be installed on all power tools before issue. Do not use 
improper tools or tools without guards in place. 

• Replace all guards before startup. Remove cranks, keys, or wrenches used in service work. 
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12.1.13 Motor Vehicle Operation 
All drivers are required to have a valid driver’s license, and all vehicles must have appropriate state 
vehicle registration and inspection stickers. Anchor QEA prohibits the use of hand-held wireless 
devices while driving any vehicle for business use at any time, for personal use during business 
hours, and as defined by law. Additionally, site-specific motor vehicle requirements must be 
followed, if any. 

When driving to, from, and within the job site, be aware of potential hazards including: 

• Vehicle accidents 
• Distractions 
• Fatigue 
• Weather and road conditions 

To mitigate these hazards, observe the following procedures and practices regarding motor vehicle 
operation: 

• Before leaving, inspect fuel and fluid levels and air pressure in tires, and adjust mirrors and 
seat positions appropriately. 

• Wear a seat belt at all times and make sure that clothing will not interfere with driving. 
• Plan your travel route and check maps for directions or discuss with colleagues. 
• Clean windows and mirrors as needed throughout the trip. 
• Wear sunglasses as needed. 
• Fill up when the fuel level is low (not near empty). 
• Follow a vehicle maintenance schedule to reduce the possibility of a breakdown while driving. 
• Stop driving the vehicle, regardless of the speed (e.g., even 5 miles per hour) or location 

(e.g., a private road), when the potential of being distracted by conversation exists. 
• Using hand-held communication devices (e.g., cell phones) while operating any motor vehicle 

is prohibited. 
• Get adequate rest prior to driving. 
• Periodically change your seat position, stretch, open the window, or turn on the radio to stay 

alert. 
• Pull over and rest if you are experiencing drowsiness. 
• Check road and weather conditions prior to driving. 
• Be prepared to adjust your driving plans if conditions change. 
• Travel in daylight hours, if possible. 
• Give yourself plenty of time to allow for slowdowns due to construction, accidents, or other 

unforeseen circumstances. 
• Use lights at night and lights and wipers during inclement weather. 
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12.1.14 Vehicular Traffic 
Observe the following procedures and practices regarding vehicular traffic: 

• Wear a traffic safety vest when vehicle hazards exist. 
• Use cones, flags, barricades, and caution tape to define the work area. 
• Use a vehicle to block the work area (if conditions allow). 
• Engage a police detail for high-traffic situations. 
• Always use a spotter in tight or congested areas for material deliveries. 
• As necessary, develop traffic control plans and train personnel as flaggers in accordance with 

the DOT Manual of Uniform Traffic Control Devices and/or local requirements. 

12.1.15 Boating Operations 
The following precautions shall be followed when conducting boating trailer and launch activities: 

• Follow the trailer and boat manufacturers’ instructions for securing the boat to the trailer. 
• Follow the trailer manufacturer’s instructions for securing the trailer to the towing vehicle. 
• Prohibit site personnel from moving into trailer/vehicle pinch points without advising the 

vehicle operator. 
• Use experienced operators when backing trailers on boat ramps. 
• Wear proper work gloves when the possibility of pinching or other injury may be caused by 

moving or handling large or heavy objects. 
• Maintain all equipment in a safe condition. 
• Launch boats one at a time to avoid collisions. 
• Use a spotter for vehicles backing boats to the launch area. 
• Understand and review hand signals. 
• Wear boots with non-slip soles when launching boats. 
• Wear USCG-approved PFDs when working within 10 feet of the water. 
• Keep ropes and lines coiled and stowed to eliminate trip hazards. 
• Maintain three-point contact on dock/pier or boat ladders. 
• Ensure that drain plugs are in place, as present. 

The following precautions shall be followed when conducting boating operations: 

• Maintain a current boater’s license(s) as required. 
• Wear USCG-approved PFDs for work activities within 10 feet of the water. 
• Obtain and review information regarding dams that may be present in work areas, particularly 

with regard to “no boating” zones and safety buoys, cables, and warning signage. 
• Maintain boat anchorage devices commensurate with anticipate currents, distance to shore, 

and water depths. 
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• Provide a floating ring buoy in the immediate boat launch/landing areas with at least 60 feet 
(18.3 meters) of line for a vessel less than 65 feet (19.8 meters) in length, or 90 feet 
(27.4 meters) of line for a vessel 65 feet (19.8 meters) or greater in length (see 
http://www.uscg.mil/d13/cfvs/CheckLists/Regs/28.115.pdf for more information). 

• Step into the center of the boat. 
• Keep your weight low when moving on the boat. 
• Move slowly and deliberately. 
• Steer directly across other boat wakes at a 90-degree angle to avoid capsizing. 
• Steer the boat facing forward. 
• Watch for floating objects in the water. 
• Right-of-way is yielded to vessels on your boat’s right, or starboard, and vessels with limited 

ability to maneuver such as any wind-propelled vessel. 

The following precautions shall be followed when working on a boat: 

• Observe proper lifting techniques. 
• Obey lifting limits (see Section 12.1.18) 
• Use mechanical lifting equipment (i.e., pulleys or winches) to move large or awkward loads. 
• Wear USCG-approved PFDs for work activities within 10 feet of the water. 

The safety-related items listed in Table 12-2 shall be available when conducting boating operations. 

http://www.uscg.mil/d13/cfvs/CheckLists/Regs/28.115.pdf
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Table 12-2  
Safety Equipment Specific to In-Water Work 

Additional Safety Equipment for Sampling Vessel per USCG Requirements: 

• Proper vessel registration, numbering, and documentation (registered with state, certificate of vessel 
registration number displayed, and carrying a valid certificate of number) 

• USCG-approved personal flotation devices (PFDs; or life jackets) for every person on the sampling vessel (Type II 
PFD required; Type I PFD preferred as it will turn most unconscious wearers face up in the water) 

• Appropriate, non-expired, visual distress devices for day and night use from the following: 
• Three hand-held red flares (day and night), or 
• One hand-held red flare and two parachute flares (day and night), or 
• One hand-held orange smoke signal, two floating orange smoke signals (day), and one electric distress light 

(night only) 
• Alternate means of propulsion (oars or paddles) 
• Dewatering device (pump or bailer) 
• Properly maintained and inspected USCG-approved fire extinguishers (no fixed system = (2) B-1 or (1) B-2 type 

extinguishers; fixed system = (1) B-1 type extinguisher) 
• Proper ventilation of gasoline-powered vessels 
• Sound-producing device (whistle, bell, or horn) 
• VHF 2-way radio 
• Proper navigational light display  
• Throwable life ring with attached line (any vessel larger than 16 feet is required to carry one Type IV [throwable] 

PFD) 

Additional USCG Recommended Equipment Includes: 

• Extra visual distress signals 
• Primary and spare anchor 
• Heaving line 
• Fenders 
• First aid kit 
• Flashlight 
• Mirror 
• Searchlight 
• Sunburn lotion 
• Tool kit 
• Spare fuel 

• Boat hook 
• Spare propeller 
• Mooring line 
• Food and water 
• Binoculars 
• Spare batteries 
• Sunglasses 
• Marine hardware 
• Extra clothing 
• Spare parts 
• Pertinent navigational chart(s) and compass 

 

12.1.16 Working Over or Near Water 

12.1.16.1 Personal Flotation Devices 
PFDs are not required where employees are continuously protected from the hazard of drowning by 
railings, nets, safety belts, or other applicable provisions. 
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Type III, Type V, or better USCG-approved, high-visibility PFD shall be provided and properly worn by 
all personnel in the following circumstances: 

• On or within 10 feet of water 
• On floating pipelines, pontoons, rafts, or stages 
• On structures extending over or next to the water, except where guard rails or safety nets are 

provided for employees 
• Working alone at night where there are drowning hazards, regardless of other safeguards 

provided 
• In skiffs, small boats, or launches, unless in an enclosed cabin or cockpit 
• Whenever there is a drowning hazard 

The following precautions shall be followed when using PFDs: 

• Prior to and after each use, the buoyant work vests or life preservers shall be inspected for 
defects that would alter their strength or buoyancy. Defective devices or devices with less 
than 13 pounds buoyancy shall be removed from service. 

• All PFDs shall be equipped with reflective tape as specified in 46 CFR 25.25-15. 
• Thirty-inch USCG-approved ring buoys with at least 150 feet of 600-pound capacity line shall 

be provided and readily available for emergency rescue operations. The distance between ring 
buoys shall not exceed 200 feet. 

• PFD lights conforming to 46 CFR 161.012 shall be required whenever there is a potential need 
for life rings to be used after dark. Onshore installations, at least one life ring, and every third 
one thereafter, shall have a PFD light attached. PFD lights on life rings are required only in 
locations where adequate general lighting (e.g., floodlights or light stanchions) is not 
provided. 

12.1.16.2 Cold Water Work 
When the combined air and water temperature is below 90°F, field personnel working on or near 
water shall wear either a float coat and bib overalls (e.g., a full two-piece “Mustang” survival suit or 
similar) or a one-piece survival suit. Suits or float coats shall be USCG approved. If extremely cold or 
severe weather conditions are forecast, work activities should be postponed. Work activities will be 
continually reviewed and adjustments made if wearing a survival suit during work activities 
potentially poses a hazard due to warm air temperatures, or limited mobility or agility. In addition, 
proximity of water work to shore and scope/duration/timing of work activities will be considered 
when stipulating the above requirement. Overall, if water craft will be used during work, or work will 
be conducted near water, it is imperative that site-specific conditions are considered and evaluated 
so that proper safeguards and procedures are in place prior to beginning work. 
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In addition to considering the use of apparel appropriate for anticipated air, weather, and water 
conditions, field teams shall identify any procedures necessary for cold-water “man-overboard” 
scenarios. These procedures should be identified in the site-specific ERHASP, described in the JSA 
used for boating activities and, if prudent, practiced before work. 

12.1.17 Noise 
Excessive noise is hazardous not only because of its potential to damage hearing, but also because 
of its potential to disrupt communications and instructions. The following procedures and practices 
shall be followed to prevent noise-related hazards: 

• All employees will have access to ear protection with a Noise Reduction Rating of not less 
than 30. 

• Ear protection must be worn in any environment where site personnel must raise their voices 
to be heard while standing at a distance of 3 feet or less. 

• Ear protection must be worn by any personnel observing or operating concrete cutting or 
sawing equipment, pile driving, or other loud noise-generating activities. 

Hearing protection is required for site personnel operating or working near noisy equipment or 
operations, where the noise level is greater than 85 A-weighted decibels (dbA) (time-weighted 
average [TWA]), as well as personnel working around heavy equipment. The FL will determine the 
need and appropriate testing procedures, (i.e., sound level meter and/or dosimeter) for noise 
measurement. 

When needed, a sound level meter will be used to measure noise levels at selected locations in the 
work area and on the site perimeter. When used, noise monitoring equipment must be calibrated 
before and after each shift. 

If continuous noise levels are found to exceed 85 dbA at any location within the work area, warning 
signs will be posted. Site personnel and visitors will be notified that hearing protection is required. 
Appropriate hearing protection (i.e., ear plugs or ear muffs) will be worn whenever personnel or 
visitors are working in that location. A supply of ear plugs will be maintained on site. 

Action levels in Table 12-3 will trigger the use of appropriate hearing protection (plugs or muffs). 
Hearing protection must be able to attenuate noise below 90 dbA (8-hour TWA). Each hearing 
protection or device has a Noise Reduction Rating (NRR) assigned by EPA. The calculation for a 
hearing protection device’s effectiveness is: 
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Equation 1 

Noise reading 𝑑𝑑𝑑𝑑𝑑𝑑 −  (𝑁𝑁𝑁𝑁𝑁𝑁 − 7𝑑𝑑𝑑𝑑) < 90𝑑𝑑𝑑𝑑𝑑𝑑 

where: 
𝑑𝑑𝑑𝑑𝑑𝑑 = A-weighted decibel 
NRR = Noise Reduction Rating 

 

Table 12-3  
Noise Exposure Action Levels 

Instrument Measurement Action 

Type I or Type II 
Sound Level Meter 

or Dosimeter 

> 80 dbA to 85 dbA Hearing protection recommended. Limit work duration to 8-hour shifts. 

> 85 dbA to 90 dbA Hearing protection required. Limit work duration to 8-hour shifts. 

> 90 dbA to 115 dbA Hearing protection required. Investigate use of engineering controls. 
Limit work duration to 8-hour shifts. 

> 115 dbA Stop work. Consult SSHO. 
 

12.1.18 Lifting and Material Handling 
Observe the following procedures and practices for lifting and material handling: 

• Use leather gloves when handling metal, wire rope, sharp debris, or transporting materials 
(e.g., wood, piping, or drums). 

• The size, shape, and weight of the object to be lifted must first be considered. No individual 
employee is permitted to lift any object that weighs more than 60 pounds. Multiple 
employees or mechanical lifting devices are required for objects heavier than the 60-pound 
limit. 

• Plan a lift before doing it. Bend at the knees and lift with the legs; maintain the natural curves 
of the back; do not use back muscles. 

• Check the planned route for clearance. 
• Use the buddy system when lifting heavy or awkward objects. 
• Do not twist your body while lifting. 
• Know the capacity of any handling device (e.g., crane, forklift, chain fall, or come-along) that 

you intend to use. 
• Use tag lines to control loads. 
• Ensure that your body, material, tools, and equipment are safe from such unexpected 

movement as falling, slipping, rolling, tripping, bowing, or any other uncontrolled motion. 
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• Trucks (i.e., flat beds) hauling equipment or materials must not be moved once rigging has 
been released. 

• Chock all material and equipment (such as pipe, drums, tanks, reels, trailers, and wagons) as 
necessary to prevent rolling. 

• Tie down all light, large-surface-area material that might be moved by the wind. 
• When working at heights, secure tools, equipment, and wrenches against falling. 
• Do not store materials or tools on ducts, lighting fixtures, beam flanges, hung ceilings, or 

similar elevated locations. 
• Fuel-powered tools used inside buildings or enclosures shall be vented and checked for 

excessive noise. 

12.1.19 Fire Control 
Observe the following fire control procedures and practices: 

• Smoke only in designated areas. 
• Keep flammable liquids in closed containers. 
• Keep the work site clean; avoid accumulating combustible debris such as paper. 
• Obtain and follow property owner hot work safety procedures when welding or performing 

other activities requiring an open flame. 
• Isolate flammable and combustible materials from ignition sources. 
• Ensure fire safety integrity of equipment installations according to National Electrical Code 

specifications. 

12.1.20 Static Electricity and Transfer of Flammable Liquids 
Observe the following procedures and practices regarding static electricity when transferring 
flammable liquids: 

• Electrically bond and ground pumps, transfer vessels, tanks, drums, bailers, and probes when 
moving flammable liquids. 

• Electrically bond and ground vacuum trucks and the tanks they are emptying. 
• Do not splash fill containers with flammable liquids. 
• Pour flammable liquids slowly and carefully. 
• Two fire extinguishers (2A20:BC) must be available, charged, inspected, and readily accessible. 

12.1.21 Cleaning Equipment 
Observe the following procedures and practices when cleaning equipment: 

• Wear appropriate PPE to avoid skin and eye contact with isopropyl alcohol, Alconox®, or 
other cleaning materials. 

• Stand upwind to minimize any potential inhalation exposure. 
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• Dispose of spent cleaning solutions and rinses accordingly. 

12.2 Environmental Hazards and Controls 

12.2.1 Fatigue Management 
Because Anchor QEA personnel may be working during both daytime and nighttime hours several 
days per week, depending on the activity, it is important that all personnel are aware of the hazards 
related to fatigue. Fatigue can be defined as an increasing difficulty in performing physical or mental 
activities. Signs of fatigue may include tiredness, changes in behavior, loss of energy, and reduced 
ability to concentrate. Fatigued site personnel may have a reduced ability to recognize or avoid risks 
on the work site, which may lead to an increase in the number and severity of injuries and other 
incidents. Fatigue can occur at any time when working and may cause safety concerns due to 
decreased manual dexterity, reaction time, and alertness. 

Fatigue results from insufficient rest and sleep between activities. Contributing factors to fatigue may 
include the following: 

• The time of day that work takes place 
• The length of time spent at work and in work-related duties 
• The type and duration of a work task and the environment (e.g., weather conditions and 

ambient noise) in which it is performed 
• The quantity and quality of rest obtained prior to, during, and after a work period 
• Non-work activities 
• Individual factors such as sleeping disorders, medications, or emotional state 

Personnel suffering from fatigue may exhibit both physical and mental effects, such as the following: 

• Slower movements 
• Poor coordination 
• Slower response time to interaction 
• Bloodshot eyes 
• Slumped or weary appearance 
• Nodding off 
• Distractedness or poor concentration 
• Inability to complete tasks 
• Fixed gaze 
• Appearing depressed, irritable, frustrated, or disinterested 

Employees are strongly encouraged to get sufficient pre-work rest, maintain sufficient nutritional 
intake during work (i.e., eat and drink at regular intervals), and communicate with team members and 
leaders if their level of fatigue elevates. 
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Use the following procedures to help detect and address fatigue-related issues: 

• Periodically observe and query coworkers for signs or symptoms of fatigue. 
• Site personnel that express concern over their level of fatigue, or that are observed to be 

fatigued such that elevated worker risk is evident, will be relieved or their work tasks adjusted 
so that they may rest sufficiently. 

• Work schedules will consider fatigue factors and optimize continuous periods available for 
uninterrupted sleep. The employee is responsible for reporting to work properly rested and fit 
for duty. In case of an emergency or operational difficulties (e.g., limited access due to water 
levels or boat repairs), work hours may require adjustment. 

• Maintain a routine exercise program and regular sleep schedule as much as possible over the 
course of the work. 

• Avoid heavy meals or caffeine and minimize or eliminate the consumption of alcohol and 
nicotine before sleeping. 

12.2.2 Heat Stress 
Observe the following general procedures and practices regarding heat stress: 

• Increase the number of rest breaks and/or rotate site personnel in shorter work shifts. 
• Watch for signs and symptoms of heat stress and fatigue (see Section 12.2.2.1). 
• During hot months, plan work for early morning or evening. 
• Use ice vests when necessary. 
• Rest in cool, dry areas. 
• Ensure that employees have access to potable drinking water and shade. 
• During conditions exceeding 95°F, ensure that the following additional procedures are 

adhered to: 
‒ Establish effective communication by voice, observation, or electronic means. 
‒ Observe employees for alertness and signs or symptoms of heat illness. 
‒ Designate one or more employees on each work site as authorized to call for 

emergency medical services. 
‒ Remind employees to drink water throughout the shift. 
‒ Conduct pre-shift meetings before beginning work to review the high heat procedures, 

encourage drinking water, and remind employees of their right to take a cool-down 
rest when necessary. 

12.2.2.1 Signs, Symptoms, and Treatment 
The FL will be trained in heat stress prevention, including the following, prior to supervising 
employees: 

• Procedures to prevent heat illness. 
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• Procedures to follow when an employee exhibits symptoms consistent with possible heat 
illness, including emergency response procedures. 

The information provided below addresses these training requirements. 

Adverse climatic conditions are important considerations in planning and conducting site operations. 
High ambient temperature can result in health effects ranging from transient heat fatigue, physical 
discomfort, reduced efficiency, personal illness, and increased accident probability to serious illness 
or death. Heat stress is of particular concern when chemical protective garments are worn because 
they prevent evaporative body cooling. Wearing PPE places employees at considerable risk of 
developing heat stress. 

Heat stress is caused by a number of interacting factors, including environmental conditions, 
clothing, workload, and the individual characteristics of the worker. Because heat stress is probably 
one of the most common (and potentially serious) illnesses, regular monitoring and other preventive 
precautions are vital. 

Heat Rash. Heat rash can be caused by continuous exposure to hot and humid air and skin abrasion 
from sweat-soaked clothing, rubber boots, or impermeable waders. The condition is characterized by 
a localized red skin rash and reduced sweating. Heat rash reduces the ability to tolerate heat. To 
treat, keep skin hygienically clean and allow it to dry thoroughly after using chemical protective 
clothing. Take measures to prevent heat rash by changing clothes often to maximize use of dry 
garments, or taking frequent breaks to allow doffing of equipment and drying of skin. 

Heat Cramps. Heat cramps are caused by profuse perspiration with inadequate electrolytic fluid 
replacement. This often robs the larger muscle groups (stomach and quadriceps) of blood, which can 
cause painful muscle spasms and pain in the extremities and abdomen. To treat, move the employee 
to a cool place and give sips of water or an electrolytic drink. Watch for signs of heat exhaustion or 
heat stroke. 

Heat Exhaustion. Heat exhaustion is a mild form of shock caused by increased stress on various 
organs to meet increased demand to cool the body. Onset is gradual and symptoms should subside 
within 1 hour. Symptoms include a weak pulse; shallow breathing; pale, cool, moist skin; profuse 
sweating; dizziness; and fatigue. To treat, move the employee to a cool place and remove as much 
clothing as possible. Give sips of water or electrolytic solution and fan the person continuously to 
remove heat by convection. Do not allow the affected person to become chilled. Treat for shock if 
necessary. 

Heat Stroke. Heat stroke is the most severe form of heat stress; the body must be cooled 
immediately to prevent severe injury and/or death. This is a medical emergency! Symptoms include 
red, hot, dry skin; a body temperature of 105°F or higher; no perspiration; nausea; dizziness and 
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confusion; and a strong, rapid pulse. Because heat stroke is a true medical emergency, transport the 
patient to a medical facility immediately. Prior to transport, remove as much clothing as possible and 
wrap the patient in a sheet soaked with water. Fan the patient vigorously while transporting to help 
reduce body temperature. If available, apply cold packs under the arms, around the neck, or any 
other place where they can cool large surface blood vessels. If transportation to a medical facility is 
delayed, reduce body temperature by immersing the patient in a cool-water bath (however, be 
careful not to over-chill the patient once body temperature is reduced below 102°F). If this is not 
possible, keep the patient wrapped in a sheet and continuously douse with water and fan. 

12.2.2.2 Prevention 
The implementation of preventative measures is the most effective way to limit the effects of heat-
related illnesses. During periods of high heat, adequate liquids must be provided to replace lost 
body fluids. Replacement fluids can be a 0.1% saltwater solution, a commercial mix such as Gatorade, 
or a combination of these with fresh water. The replacement fluid temperature should be kept cool, 
50°F to 60°F, and should be placed close to the work area. Employees must be encouraged to drink 
more than the amount required to satisfy thirst. Employees should also be encouraged to salt their 
foods more heavily during hot times of the year. 

Cooling devices such as vortex tubes or cooling vests can be worn beneath impermeable clothing. If 
cooling devices are worn, only physiological monitoring will be used to determine work activity. 

All site personnel are to rest when any symptoms of heat stress are noticed. Rest breaks are to be 
taken in a cool, shaded rest area. Employees shall remove chemical protective garments during rest 
periods and will not be assigned other tasks. 

All employees shall be informed of the importance of adequate rest and proper diet, including the 
harmful effects of excessive alcohol and caffeine consumption. 

12.2.2.3 Monitoring 
Heat stress monitoring should be performed when employees are working in environments 
exceeding 90°F ambient air temperature. If employees are wearing impermeable clothing, this 
monitoring should begin at 77°F. There are two general types of monitoring that the health and 
safety representative can designate to be used: wet bulb globe temperature (WBGT), and 
physiological. The Heat Stress Monitoring Record form (see Appendix A) will be used to record the 
results of heat stress monitoring. 

Note that some states such as Washington and California have specific regulatory standards for 
protection of employees from heat stress-related injuries. 
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Wet Bulb Globe Temperature (WBGT). The WBGT index is the simplest and most suitable 
technique to measure the environmental factors that most nearly correlate with core body 
temperature and other physiological responses to heat. When WBGT exceeds 25°C (77°F), the work 
regiment in Table 12-4 should be followed. 

Table 12-4  
Permissible Heat Exposure Threshold Limit Values 

Work/Rest Regimen 

Workload 

Light Moderate Heavy 

Continuous work 86°F (30.0°C) 80°F (26.7°C) 77°F (25.0°C) 

75% work, 25% rest each hour 87°F (30.6°C) 82°F (28.0°C) 78°F (25.9°C) 

50% work, 50% rest, each hour 89°F (31.4°C) 85°F (29.4°C) 82°F (27.9°C) 

25% work, 75% rest, each hour 90°F (32.2°C) 88°F (31.1°C) 86°F (30.0°C) 

These TLVs assume that nearly all acclimated, fully-clothed site personnel with adequate water and salt intake 
should be able to function effectively under the given working conditions without exceeding a deep body 
temperature of 100.4°F (38°C). 

Note: 
Source: OSHA Technical Manual, Section III: Chapter 4 – Heat Stress 
 

The TLVs denoted in Table 12-4 apply to physically fit and acclimatized individuals wearing light, 
summer clothing. If heavier clothing that impedes sweat or has a higher insulation value is required, 
the permissible heat exposure TLVs should be adjusted based on the WBGT Correction Factors in 
Table 12-5. 

Table 12-5  
Wet Bulb Globe Temperature Correction Factors 

Clothing Type WBGT Correction 

Summer lightweight working clothing 0°F (0°C) 

Cotton coveralls -3.6°F (-2°C) 

Winter work clothing -7.2°F (-4C) 

Water barrier, permeable -10.8°F (-6°C) 

Fully encapsulating -14.4°F (-10°C) 
 

Physiological. Physiological monitoring can be used in lieu of, or in addition to, WBGT. This 
monitoring can be self-performed once the health and safety representative demonstrates 
appropriate techniques to affected employees. Because individuals vary in their susceptibility to heat, 
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this type of monitoring has its advantages. The following two parameters are to be monitored at the 
beginning of each rest period: 

• Heart Rate: The maximum heart rate (MHR) is the amount of work (beats) per minute a 
healthy person’s heart can be expected to safely deliver. Each individual will count his/her 
radial (wrist) pulse for 1 minute as early as possible during each rest period. If the heart rate of 
any individual exceeds 75% of his/her calculated MHR (MHR = 200 - age) at the beginning of 
the rest period, then the work cycle will be decreased by one-third. The rest period will remain 
the same. An individual is not permitted to return to work until his/her sustained heart rate is 
below 75% of his/her calculated MHR. 

• Temperature: Each individual will measure his/her temperature with a thermometer for 
1 minute as early as possible in the first rest period. If the temperature exceeds 99.6°F at the 
beginning of the rest period, then the work cycle will be decreased by one-third. The rest 
period will remain the same. An individual is not permitted to return to work if his/her 
temperature exceeds 100.4°F. 

12.2.2.4 Training 
Employees potentially exposed to heat stress conditions will be instructed on the contents of this 
procedure. This training can be conducted during daily tailgate safety meetings. 

12.2.3 Cold Stress 
Observe the following procedures and practices regarding cold stress: 

• Take breaks in heated shelters when working in extremely cold temperatures. 
• Upon entering the shelter, remove the outer layer of clothing and loosen other layers to 

promote evaporation of perspiration. 
• Drink warm liquids to reduce the susceptibility to cold stress. 
• Be aware of cold stress symptoms, including shivering, numbness in the extremities, and 

sluggishness. 
• Provide adequate insulating dry clothing to maintain warmth if work is performed in air 

temperature below 40°F. Wind chill cooling rates and the cooling power of air are critical 
factors. The higher the wind speed and the lower the temperature in the work area, the 
greater the insulation value of the protective clothing required. 

• If the air temperature is 32°F or less, hands should be protected. 
• If only light work is involved and if the clothing on the worker may become wet on the job 

site, the outer layer of the clothing in use should be impermeable to water. With more severe 
work under such conditions, the outer layer should be water repellent, and the outer wear 
should be changed as it becomes wetted. The outer garments should include provisions for 
easy ventilation in order to prevent wetting of the inner layer by sweat. 
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• If available clothing does not give adequate protection to prevent cold injury, work should be 
modified or suspended until adequate clothing is made available, or until weather conditions 
improve. 

• Implement a buddy system in which site personnel are responsible for observing fellow 
workers for early signs and symptoms of cold stress. 

12.2.3.1 Signs, Symptoms, and Treatment 
Cold stress can range from frostbite to hypothermia. The signs and symptoms of cold stress are 
listed below. The appropriate guidelines should be followed if any personnel exhibit these symptoms: 

Frostbite. Frostbite is characterized by pain in the extremities and loss of manual dexterity. 
“Frostnip,” or reddening of the tissue, is accompanied by a tingling or loss of sensation in the 
extremities and continuous shivering. 

Hypothermia. Hypothermia is characterized by pain in the extremities and loss of manual dexterity, 
with severe, uncontrollable shivering, and an inability to maintain the level of activity. Symptoms 
include excessive fatigue, drowsiness, irritability, or euphoria. Severe hypothermia includes clouded 
consciousness, low blood pressure, pupil dilation, cessation of shivering, unconsciousness, and 
possible death. 

Move the patient to a warm, dry place. If the patient’s clothing is wet, remove it and replace it with 
dry clothing. Keep the patient warm. Re-warming of the patient should be gradual to avoid stroke 
symptoms. Dehydration, or the loss of body fluids, may result in a cold injury due to a significant 
change in blood flow to the extremities. If the patient is conscious and alert, warm sweet liquids 
should be provided. Coffee and other caffeinated liquids should be avoided because of diuretic and 
circulatory effects. Extremities affected by frostbite should be gradually warmed up and returned to 
normal temperature. Moist compresses should be applied; begin with lukewarm compresses and 
slowly increase the temperature as changes in skin temperature are detected. Keep the patient warm 
and calm and move them to a medical facility as soon as possible. 

12.2.4 Sunlight and Ultraviolet Exposure 
Observe the following procedures and practices regarding ultraviolet (UV) exposure: 

• Protect against extended exposure to sunlight with shade, long clothing, sunscreen, and high-
SPF, broad-spectrum sunscreen applied frequently. 

• Plan work to avoid unnecessary UV exposure (see Section 12.2.2.2). 
• During peak daylight months, plan work for early morning or evening. 
• Many factors affect the hazards associated with UV exposure, including the following: 

‒ Time of day: UV rays are strongest between 10:00 a.m. and 4:00 p.m. 
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‒ Season of the year: UV rays are stronger during spring and summer months. This is 
less of a factor near the equator. 

‒ Distance from the equator (latitude): UV exposure goes down as you get farther 
from the equator. 

‒ Altitude: More UV rays reach the ground at higher elevations. 
‒ Cloud cover: The effect of clouds can vary. Sometimes cloud cover blocks some UV 

from the sun and lowers UV exposure, while some types of clouds can reflect UV and 
increase UV exposure. What is important to know is that UV rays can get through, even 
on a cloudy day. 

‒ Reflection off surfaces: UV rays can bounce off surfaces like water, sand, snow, 
pavement, or grass, leading to an increase in UV exposure. 

• Cloud cover does not necessarily protect from UV exposure. Consider monitoring the UV 
index for your work area: http://www2.epa.gov/sunwise/uv-index. 

• Evaluate site-specific factors affecting UV exposure and address work practices as appropriate. 

12.2.4.1 Signs, Symptoms, and Treatment 
The best way to treat sunburn is to prevent it using the guidelines listed in the bullets in the prior 
subsection and in Section 12.2.2.2. Signs of sunburn include the following: 

• Pinkness or redness 
• Skin that feels warm or hot to the touch 
• Pain, tenderness, or itching 
• Swelling 
• Small, fluid-filled blisters, which may break 
• Headache, fever, chills, and fatigue if the sunburn is severe 

If signs of sunburn are noticed, avoid further exposure and immediately implement treatment. If the 
sunburn is blistering and covers 15% or more of the body, seek medical attention. 

12.2.4.2 Prevention 
UV exposure hazards and their impacts on each worksite should be evaluated to determine the best 
practices for risk mitigation. The most effective way to prevent skin damage from UV exposure is to 
protect bare skin from the exposure. This can be accomplished with shade, clothing (e.g., pants, long 
sleeves, or hats), sunscreen, and sunglasses. Plan work to either create shade or take advantage of 
natural shade, and avoid peak UV times during the day when possible. 
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12.2.5 Inclement Weather 
Observe the following procedures and practices regarding inclement weather: 

• Evaluate the worksite for hazards that may be amplified during inclement weather, such as 
traction issues, ingress and egress, slope stability, or wind-driven hazards (e.g., dust, debris, or 
falling trees). 

• Stop outdoor work during electrical storms (lightning strikes), hailstorms, high winds, and 
other extreme weather conditions such as extreme heat or cold. 

• Take cover indoors or in a vehicle that will provide adequate protection. In some cases, this 
may require exiting the worksite, such as during windstorms in areas with overhead hazards 
(e.g., trees or power lines). 

• Listen to local forecasts for warnings about specific weather hazards such as tornadoes, 
hurricanes, and flash floods. 

• Verify that on-site equipment and resources are adequately protected from inclement 
weather. 

• If working in an unfamiliar geographic location, consult with local resources for unique 
weather hazards. 

12.2.6 Insects/Spiders 
Observe the following general procedures and practices regarding insects/spiders: 

• Tuck pants into socks. 
• Wear long sleeves. 
• Use insect repellent. 
• Avoid contact by always looking ahead to where you will be walking, standing, sitting, leaning, 

grabbing, lifting, or reaching. 
• Check for signs of insect/spider bites, such as redness, swelling, and flu-like symptoms. 

The most dangerous spiders to humans in North America are black widows and brown spiders (also 
known as brown recluse or fiddleback spiders). A guide to identifying these spiders is presented in 
Table 12-6. 
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Table 12-6  
North American Hazardous Spider Identification Guide 

Hazardous Spider Identification Guide 

Black Widow Spider 
• Abdomen usually shows hourglass marking 
• Female is 3 to 4 centimeters in diameter 
• Have been found in well casings and flush-mount covers 
• Not aggressive, but more likely to bite if guarding eggs 
• Light, local swelling and reddening are early signs of a bite, followed by 

intense muscular pain, rigidity of the abdomen and legs, difficulty 
breathing, and nausea 

• If bitten, see a physician as soon as possible 
 

Brown Spiders (aka Brown Recluse or Fiddleback) 
• Found in the central and southern United States, although in some other 

areas, as well 
• 1/4-to-1/2-inch-long body, and size of a silver dollar 
• Hide in baseboards, ceiling cracks, and undisturbed piles of material 
• Bite may either go unnoticed or may be followed by a severe localized 

reaction, including scabbing, necrosis of the affected tissue, and very 
slow healing 

• If bitten, see a physician as soon as possible 
 

 

12.2.7 Bees and Wasps 
Many encounters with bees and wasps occur when nests built in well casings or excavation areas are 
disturbed. Before opening a well casing, take a few moments to observe whether or not insects are 
entering or exiting. If they are flying to and from the casing, avoid it if possible. If you must be in an 
area where disturbing a nest is likely, be sure to wear long pants and a long-sleeved shirt. Stinging 
insects fly around the top of their target, so if you get into trouble, pull a portion of your shirt over 
your head and run away. 

If you get stung, look for a stinger and, if present, remove it as soon as possible. Several over-the-
counter products or a simple cold compress can be used to alleviate the pain of the sting. If the sting 
is followed by severe symptoms, or if it occurs in the neck or the mouth, seek medical attention 
immediately because swelling could cause suffocation. 

If you need to destroy a nest, consult with the PM and project FL first. Commercially available 
stinging insect control aerosols are very effective, but could potentially contaminate the well. Once 
the nest is destroyed, fine mesh may be applied over the exit and entry points of a well casing to 
prevent re-infestation. 
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12.2.8 Ticks 
Ticks in North America can be carriers of several diseases, including Lyme’s Disease, Rocky Mountain 
Spotted Fever, and ehrlichiosis. 

Limiting exposure to ticks reduces the likelihood of infection when exposed to tick-infested habitats. 
Measures to prevent tick exposure include the following: 

• Remove leaf litter and brush in areas where you will be working prior to tick season. 
• Wear light-colored clothing so that ticks are visible. 
• Tuck your pant legs into your socks. 
• Apply repellents to discourage tick attachment. 
• Promptly inspect your body and remove crawling or attached ticks when you leave a tick-

infested area. 
• Conduct tick checks on buddies upon exiting any suspect area (may be needed multiple times 

per work day). 
• Be aware of seasonal activity; ticks are often most active in the spring. 

Observe the following procedures and practices if you are bitten by a tick: 

• Use fine-tipped tweezers or shield your fingers with tissue, paper towel, or rubber gloves. 
• Grasp the tick as close to the skin surface as possible and pull upward with steady, even 

pressure. Do not twist or jerk the tick; this may cause mouthparts to break off and remain in 
the skin. 

• Do not squeeze, crush, or puncture the body of the tick because its fluids may contain 
infectious organisms. 

• Do not handle the tick with bare hands because infectious agents may enter through mucous 
membranes or breaks in the skin. 

• After removing the tick, thoroughly disinfect the bite site and wash your hands with soap and 
water. 

• You may wish to save the tick for identification in case you become ill within 2 to 3 weeks. 
Place the tick in a sealed plastic bag in the freezer, and mark the bag with the date of the bite. 

12.2.9 Mosquitoes 
Mosquitoes in the United States have been known to carry West Nile virus, Zika virus, St. Louis 
encephalitis, and Dengue fever. Avoid mosquito bites by doing the following: 

• Apply insect repellent containing DEET (N,N-diethyl-meta-toluamide) when outdoors. DEET is 
very effective, but could potentially contaminate samples. 

• Read and follow the product directions whenever you use insect repellent. 
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• Wear long-sleeved clothes and long pants treated with repellent to further reduce your risk, 
or stay indoors during peak mosquito feeding hours (dusk until dawn). 

• Limit the number of places available for mosquitoes to lay their eggs by eliminating standing 
water sources from around the work area. 

• If you need to destroy a nest, consult with the PM and project FL first. 
• Check to see if there is an organized mosquito control program near the project site. If no 

program exists, work with the local government officials to establish a program. 

12.2.10 Bird Droppings 
Large populations of roosting birds may present a disease risk. The most serious health risks arise 
from disease organisms that grow in the accumulations of bird droppings, feathers, and debris under 
a roost—especially if roosts have been active for years. Among the fungal diseases associated with 
bird droppings, the two most common are Histoplasmosis and Cryptococcosis. 

If you are working in an area where large quantities of droppings are present, follow certain 
precautions to minimize the risk from disease organisms in the droppings: 

• Wear a respirator that can filter particles as small as 0.3 microns, such as a HEPA filter. 
• Wear disposable protective gloves, hat, coveralls, and boots if you will be in close contact. 
• Wash or shower at the work site after cleanup, if possible. 
• If allowable, modify the structure or use methods to prevent birds from re-establishing the 

roost. 

12.2.11 The Public at Large 
The community residents around worksites may pose their own specific hazards. These conditions 
may include the following: 

• Unintentional disruption of work 
• Benign or malicious trespass 
• Criminal intent 

Scenarios may include the following: 

• Pedestrians, cyclists, or motorists disregarding site boundaries due to distraction or willful 
disobedience. 

• Public use of private site facilities for shelter, relief, and other reasons with no ill-intention. 
• Public use of private site facilities for mischievous or criminal activity, such as loitering, 

vandalism, or theft. 
• Encounters with community members who are disgruntled with the project activity. 
• Encounters with criminal activities on or near a project site. 



 

Revised Final Emergency Response 
and Health and Safety Plan 68 September 2020 

If any of the above are anticipated to be likely, take the following precautions as appropriate: 

• Verify that the site is adequately marked and barricaded to limit unintentional disruptions of 
the work by the public. 

• Review the site for attractive nuisances (e.g., hazards or conditions that are likely to attract 
children), and mitigate those. 

• Secure all equipment and site facilities to prevent unauthorized access or use. 
• Remove valuable items from the site or adequately secure them on site to limit the 

temptation for potential criminals. 
• Have contact information for the client’s or owner’s public relations office while on site, and 

direct disgruntled community members to that office. If necessary, vacate the site to relieve 
the situation and notify the PM or FL. 

• Work in pairs when uncertain of the public safety situation at a site. In questionable situations, 
postpone work as necessary until a plan of action can be developed to verify a safe working 
environment. 

12.2.12 Personal Health and Safety 
In addition to hazards associated with chemicals of concern, equipment, operations or site conditions 
discussed above, there may be additional personal safety issues to consider at a site, including those 
related to one or multiple protected classes, such as race, gender, religion, ability, sexual orientation, 
or gender identity. These conditions may involve the following, perpetrated by the public or those 
associated with the work: 

• Malicious disruption of work 
• Harassment, including unwanted comments, gestures, or actions 
• Threats of violence, either implied (using derogatory language) or explicit 
• Assault 

It is critical that the work environment be discussed within the project team to evaluate risks, ways to 
avoid those risks, and communication protocols. Anchor QEA requires that work be performed in 
teams. 

Specifically, if any of the above are anticipated, take the following precautions as appropriate: 

• Alert the PM, FL, SSHO, and/or Human Resources Department of potential issue(s). 
• Formulate a plan of action to verify and maintain a safe working environment prior to field 

work, which may include the following: 
‒ Working in pairs and/or within a certain physical distance of other work groups. 
‒ Coordinated check-ins (calls to or from the office or visual check-ins with other field 

members). 
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• Whenever possible, schedule work only within daylight hours (which fluctuate seasonally) or 
on weekends when questionable scenarios may be more minimal. 

‒ If night work is required, maintain a minimum of two field personnel at all times, and 
potentially increase the total number of personnel. 

‒ If working in high-risk areas, discuss the possibility of hiring security if work needs to be 
performed at night, in low light, or near potentially dangerous areas (e.g., abandoned 
buildings, public displays of hostility, discrimination, or gang-related activity). 

• Maintain a field phone with active GPS and non-locking 911 capability at all times while out in 
the field. 

• If a need arises for a change in field work (e.g., additional sampling or moving to an area that 
was not planned) or travel plans (e.g., dead battery or flat tire), immediately alert the FL and 
PM as to the event. 

In addition, practice active awareness of your environment. Discuss personal health and safety 
concerns at the daily tailgate meeting. If you feel unsafe based on the potential behavior of others, 
immediately bring it up to field team coworkers. If the issue is not resolved to your satisfaction, alert 
the PM, FL, SSHO, and/or Human Resources Department to assist in resolving any potential issue(s). 
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13 Medical Surveillance Program 
This section describes the medical surveillance program that Anchor QEA field personnel must 
comply with when working on sites where there is a potential for exposure to hazardous wastes or 
other hazardous substances. 

13.1 General Requirements 
Anchor QEA employees shall be enrolled in a medical surveillance program in compliance with OSHA 
standards (29 CFR 1910.120(f)) under the following circumstances. 

If they are involved with any of the following operations: 

• Cleanup operations required by a governmental body, whether federal, state, local, or other 
involving hazardous substances that are conducted at uncontrolled hazardous waste sites 
(including, but not limited to, EPA’s National Priority List [NPL] sites, state priority list sites, 
sites recommended for the EPA NPL, and initial investigation of government-identified sites 
that are conducted before the presence or absence of hazardous substances has been 
ascertained) 

• Corrective actions involving cleanup operations at sites covered by the Resource Conservation 
and Recovery Act of 1976 (RCRA) as amended (42 United States Code 6901 et seq) 

• Voluntary cleanup operations at sites recognized by federal, state, local, or other 
governmental bodies as uncontrolled hazardous waste sites 

• Operations involving hazardous wastes that are conducted at treatment, storage, and disposal 
facilities regulated by 40 CFR 264 and 40 CFR 265 pursuant to RCRA or by agencies under 
agreement with EPA to implement RCRA regulations 

• Emergency response operations for releases of, or substantial threats of releases of, hazardous 
substances without regard to the location of the hazard 

And, if they meet the following criteria: 

• Are or may be exposed to hazardous substances or health hazards at or above the established 
PEL, above the published exposure levels for these substances, without regard to the use of 
respirators, for 30 days or more per year 

In addition, employees are required to be enrolled in the medical surveillance program if they meet 
any of the following conditions: 

• Wear a respirator for 30 days or more per year 
• Are injured, become ill, or develop signs or symptoms due to possible overexposure involving 

hazardous substances or health hazards from an emergency response or hazardous waste 
operations 
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• Are members of a Hazardous Materials (HAZMAT) team 

Anchor QEA employees required to be enrolled in a medical surveillance program under 
29 CFR 1910.120(f) shall have medical examinations and consultations made available to them by 
Anchor QEA on the following schedule: 

• Prior to assignment 
• At least once every 12 months unless the attending physician believes a longer interval (not 

greater than biennially) is appropriate 
• At termination of employment or reassignment to an area where the employee would not be 

covered if the employee has not had an examination within the last 6 months 
• As soon as possible upon notification that the employee has developed signs or symptoms 

indicating possible overexposure to hazardous substances or health hazards, or that the 
employee has been injured or exposed above the PEL or published exposure levels in an 
emergency situation 

• At more frequent times, if the examining physician determines that an increased frequency of 
examination is medically necessary 

The content of medical examinations or consultations made available to employees shall be 
determined by the attending physician but shall include, at a minimum, a medical and work history 
with special emphasis on symptoms related to the handling of hazardous substances and health 
hazards, and to fitness for duty including the ability to wear any required PPE under conditions (i.e., 
temperature extremes) that may be expected at the work site. 

The attending physician shall provide Anchor QEA with a written opinion for each examined 
employee that contains the following information: 

• Whether the employee has any detected medical conditions that would place the employee at 
an increased risk of impairment of the employee’s health from hazardous waste operations 
work, emergency response, or respirator use 

• Any recommended limitations on the employee’s assigned work 
• A statement that the employee has been informed of the results of the medical examination 

and any medical conditions that require further examination or treatment 

The written opinion obtained by Anchor QEA shall not reveal specific findings or diagnoses unrelated 
to occupational exposures. Medical surveillance and other employee-related medical records shall be 
retained for at least the duration of employment plus 30 years. 



 

Revised Final Emergency Response 
and Health and Safety Plan 72 September 2020 

13.2 Team Self-Monitoring 
All personnel will be instructed to look for and inform each other of any deleterious changes in their 
physical or mental condition during the performance of all field activities. Examples of such changes 
are as follows: 

• Headaches 
• Dizziness 
• Nausea 
• Blurred vision 
• Cramps 
• Irritation of eyes, skin, or respiratory system 
• Skin chafing from damp or wet clothing 
• Changes in complexion or skin color 
• Changes in apparent motor coordination 
• Increased frequency of minor mistakes 
• Excessive salivation or changes in papillary response 
• Changes in speech ability or speech pattern 
• Symptoms of heat stress or heat exhaustion  
• Symptoms of hypothermia  

If any of these conditions develop, the affected person will be moved from the immediate work 
location and evaluated. If further assistance is needed, personnel at the local hospital will be notified, 
and an ambulance will be summoned if the condition is thought to be serious. If the condition is the 
result of sample collection or processing activities, procedures and/or PPE will be modified to 
address the problem. 
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Daily Air Monitoring Record 

1 of 1 

Project Name:   Date:  

Project Number:   Location:  

Temperature:  

Conditions:  

 

 

 

 

COC Instrument S/N 
Calibration 

Date 
Calibration 

Gas/Method 
Calibration 

by 

Organic vapors      

Particulates      

O2      

Other:      

Other:      

Other:      

 

Time Location/Description 
Organic Vapor 

(ppm) O2% 
CG 

%LEL Other Other 

       

       

       

       

       

       

       

       

       

       

       

       

 
Notes:   
 
 
 
Completed by: 

     
Printed Name  Signature  Date 

 



Daily Safety Briefing Form 

Date:  
Project No:  
Project Name:  
 

1 of 1 

 

Person Conducting  Health & Safety  Project 
Meeting:   Officer:   Manager:  

TOPICS COVERED: 

☐  Emergency Procedures and 
Evacuation Route 

☐  Lines of Authority ☐  Lifting Techniques 

☐  Directions to Hospital ☐  Communication ☐  Slips, Trips, and Falls 
☐  HASP Review and Location ☐  Site Security ☐  Hazard Exposure Routes 
☐  Safety Equipment Location ☐  Vessel Safety Protocols ☐  Heat and Cold Stress 
☐  Proper Safety Equipment Use ☐  Work Zones ☐  Overhead and Underfoot Hazards 
☐  Employee Right-to-Know/ 

SDS Location 
☐  Vehicle Safety and Driving/ 

Road Conditions 
☐  Chemical Hazards 

☐  Fire Extinguisher Location ☐  Equipment Safety and Operation ☐  Flammable Hazards 
☐  Eye Wash Station Location ☐  Proper Use of PPE ☐  Biological Hazards 
☐  Buddy System ☐  Decontamination Procedures ☐  Eating/Drinking/Smoking 
☐  Self and Coworker Monitoring ☐  Near Miss Reporting Procedures ☐  Reviewed Prior Lessons Learned 

☐  Field Team Medical Conditions for Emergency Purposes (Confidential):  
 
☐  Other:  
 

 Weather Conditions:    Attendees 

     Printed Name Signature  

        

 Daily Work Scope:        

        

        

        

 Site-specific Hazards:        

        

     End of Day Wellness Check  

        

        

 Safety Comments:        

        

        

        
 



Modification to Health and Safety Plan 

Date:  

Project No:  

Project Name:  
 

1 of 1 

Modification:  

 

 

 

 

Reason for Modification:  

 

 

 

 

 
 
Site Personnel Briefed 

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  

Name:   Date:  
 
Approvals 

Field Lead:      
 Printed Name  Signature  Date 
 
Project 
Manager:      
 Printed Name  Signature  Date 
 



Heat Stress Monitoring Record 

Date:  
Project No:  
Project Name:  
Location:  
 

1 of 1 

Employee 
Name 

Monitoring Results 
Initial Reading 

Time: 
First Work  

Period Time: 
Second Work  
Period Time: 

Third Work  
Period Time: 

Fourth Work  
Period Time: 

Fifth Work  
Period Time: 

Sixth Work  
Period Time: 

       
WBGT (°F): WBGT (°F): WBGT (°F): WBGT (°F): WBGT (°F): WBGT (°F): WBGT (°F): 

       
Air Temp (°F): Air Temp (°F): Air Temp (°F): Air Temp (°F): Air Temp (°F): Air Temp (°F): Air Temp (°F): 

       
 Initial Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: 

             
Initial H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: 

             
 Initial Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: 

             
Initial H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: 

             
 Initial Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: 

             
Initial H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: 

             
 Initial Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: 

             
Initial H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: 

             
 Initial Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: Initial Temp: Final Temp: 

             
Initial H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: Initial H.R.: Final H.R.: 

             

 
Notes: Completed by: 
       

 Printed Name  Signature  Date 
 



Utility Contact Prevention Checklist 

NOTE: Utility mark-out requirements vary from state to state;  
consult state authorities before beginning work. 
 

1 of 2 

Purpose: This form is intended to help the Field Lead confirm that underground or overhead utilities 
are identified to the extent practicable and consistent with applicable regulations PRIOR to site work. 
 

INVESTIGATIONS MUST NOT OCCUR UNTIL MULTIPLE LINES OF EVIDENCE INDICATE THAT 
SUBSURFACE OR OVERHEAD UTILITIES ARE NOT PRESENT IN THE WORK AREA 

 
Project Name/No:   Date:  

Field Lead:   Project Address:  

Project Manager:   Health & Safety Officer:  

Emergency Contact Information for One Call:  

Duration/Summary of Work to be Performed:  

 

 

 
Consideration Check Explanation Initial 

Has the state One Call been contacted? ☐  Yes ☐  No   

Has the property owner or client been contacted for 
local knowledge of utilities, as applicable? 

☐  Yes ☐  No   

Does the property owner or client have specific utility 
contact prevention procedures and, if so, have they 
been completed? 

☐  Yes ☐  No   

Are any as-built drawings available? If so, do they show 
any utilities? 

☐  Yes ☐  No   

Has a visual inspection of the work area(s) been 
completed? 

☐  Yes ☐  No   

Has the potential presence of in-water utilities been 
assessed (shore markers, streets dead-ending at water’s 
edge, etc.) 

☐  Yes ☐  No   

Is evidence of electrical utilities present? (electric meters 
on structures, conduits, overhead lines, light poles, etc.) 

☐  Yes ☐  No   

Is evidence of water/sewer utilities present? (water 
meter, hydrants, restrooms, grates in ground, etc.) 

☐  Yes ☐  No   

Is evidence of telecommunications utilities present? 
(fiber optic warning signs, conduits from utility poles, 
wall-mounted boxes, etc.) 

☐  Yes ☐  No   

Is other evidence of utilities present? (unknown ground 
markings, manholes or valve covers, “Call Before You 
Dig” signs, linear asphalt or concrete repair 
characteristics, liner subsidence of ground surface, pin 
flags or stakes, etc.) 

☐  Yes ☐  No   



Utility Contact Prevention Checklist 

NOTE: Utility mark-out requirements vary from state to state;  
consult state authorities before beginning work. 
 

2 of 2 

Consideration Check Explanation Initial 

Has a private locating service been contacted? ☐  Yes ☐  No   

Were any utilities identified and marked out through a 
private locating service? If so, duplicate mark-outs on 
site drawings. 

☐  Yes ☐  No   

Are there any fiber optic cables, fuel lines, or high-
pressure lines within 50 feet of work locations? 

☐  Yes ☐  No   

If fiber optic cables, fuel lines, or high-pressure lines are 
within 50 feet, has an agreement with the utility owner 
been established? 

☐  Yes ☐  No   

Can a test borehole be advanced by hand digging, 
probing, post-hole digging, and/or air knifing to 5 feet 
below ground surface (bgs)? 

☐  Yes ☐  No   

If hand digging, probing, post-hole digging, and/or air 
knifing to 5 feet bgs is not possible, can a non-invasive 
geophysical investigation be conducted? If not, why? 

☐  Yes ☐  No   

Other considerations: 
 
 
 

NOTE:  Please fill in second page and attach additional reports, drawings, or other information, as necessary. 
 

Confirmation Number:  

Contact Name:   Organization:  

Contact Date:   Contact Time:  

Response:  

 

 

 

 
 
Completed by: 

     
Printed Name  Signature  Date 

 
Contractor: 

     
Printed Name  Signature  Date 
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Job Safety Analysis 
Field Activities 

1 of 3 

Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
001 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 2, 2018 

Work Operation: 
Field activities 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming 
to ANSI Z87.1 with permanently installed side shields, hard hat conforming to 
ANSI Z89, hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and 
outer gloves. 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

If boating  • Follow the JSA for boating activities.  

Outdoor, 
physical activity 

Slips, trips, and falls • Be aware of potentially slippery surfaces and tripping hazards.  
• Use handrails where available.  
• Wear footwear that has sufficient traction. 
• Maintain good housekeeping practices.  
• Clean up all spills immediately. 
• Be aware of weather effects on the work area, including wet and/or frozen ground. 
• Jumping, running, and horseplay are prohibited. 
• Keep all areas clean and free of debris to prevent any trips and falls. 
• Be aware of and limit loose clothing or untied shoelaces that may contribute to slips, 

trip, and falls. 
• Notify the field team members of any unsafe conditions. 

• Routinely inspect work 
area for unsafe conditions. 



Job Safety Analysis 
Field Activities 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Outdoor, 
physical activity 
(continued) 

Heat stress • Adjust work schedules, as necessary, to avoid the hottest part of the day. 
• Take rest breaks as warranted. 
• Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 

during rest periods. 
• Maintain body fluids at normal levels. 
• Train workers to recognize the symptoms of heat-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions. 

• Monitor outside 
temperature versus worker 
activity. 

Cold stress • Provide shelter (enclosed, heated environment) to protect personnel during rest 
periods. 

• Educate workers to recognize the symptoms of frostbite and hypothermia. 
• Use appropriate cold-weather gear, up to and including Mustang-type bib coveralls or 

jacket/bib combinations. 
• Consider additional precautions if working near water in cold weather. 
• Have a dry change of clothing available. 
• Train workers to recognize the symptoms of cold-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions and PPE. 

• Monitor outside and water 
temperature versus worker 
activity and PPE. 

Rain/snow • Wear appropriate PPE (rain gear). 
• Be aware of slip hazards, puddles, and electrical hazards when working in wet 

conditions. 
• If extremely cold conditions are forecast, consider additional precautions or 

postponing work activity. 

• Review weather forecast 
prior to field work. 

• Inspect PPE daily prior to 
use. 

• Routinely inspect work 
area for deteriorating 
conditions. 

Sunshine • Have sunscreen available for ultraviolet protection. 
• Have abundant water available to prevent dehydration. 
• Consider wearing wide-brimmed headwear and light-colored, lightweight, sun-

blocking clothing. 

• Ensure that sunscreen and 
water are available. 

Lightning • Do not begin or continue work until lightning subsides for at least 20 minutes. 
Disconnect and do not use or touch electronic equipment. 

• Immediately head for shore if on the water and lightning is observed. If not able to get 
to shore, disconnect and do not use or touch the major electronic equipment, 
including the radio, throughout the duration of the storm. 

• Obtain weather forecast 
and updates as needed. 
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Field Activities 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Outdoor, 
physical activity 
(continued) 

High winds • Wear goggles or safety glasses if dust or debris are visible. • Review weather forecast 
prior to field work. 

• Ensure that goggles or 
safety glasses are available. 

Biological hazards  
(flora [e.g., poison 
ivy and poison oak] 
and fauna [e.g., ticks, 
bees, spiders, and 
mosquitoes]) 

• Be aware of likely biological hazards in the work area. 
• Wear appropriate clothing (i.e., hat, long-sleeve shirt, long pants, leather gloves, boots, 

and Tyvek coveralls, as appropriate), and apply insect repellant. 
• Wear hand and arm protection when clearing plants or debris from the work area. 
• Be aware of potential wildlife and defensive behavior (e.g., nesting birds, or animals 

with young). 

• Ensure that insect repellent 
is available. 

• Inspect clothing and skin 
for insects (e.g., ticks) after 
working in insect-prone 
areas. 

Noise exposure • Wear hearing protection in high noise environments or when working around heavy 
machinery or equipment (action level of 85 decibels averaged over an 8-hour day). 

• Ensure that hearing 
protection is available. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
• If boating is involved, and a professional captained vessel is not in use, boat operators must take the appropriate state boater safety 

courses. 
• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 

it with their supervisor during their daily safety meeting. 

 



Job Safety Analysis 
Sediment Sampling 

1 of 5 

Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
002 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 3, 2018 

Work Operation: 
Sediment sampling 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming to 
ANSI Z87.1 with permanently installed side shields, hard hat conforming to ANSI Z89, 
hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and outer 
gloves 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

If boating  • Follow the JSA for boating activities.  

If using 
glassware 

 • Follow the JSA for handling glassware.  

Sediment 
sample retrieval 
and processing 

Injury from hand and 
power tool 
operation (e.g., 
spatula or drill) 

• Be aware of sharp edges on hand tools (e.g., spatulas, knives, drill bits, and saw 
blades). 

• Be aware of electrical connections and water hazards when working with electric- or 
battery-operated tools. 

• Ensure that all tools are working properly; repair or replace defective tools. Repair 
when unplugged and off. 

• Keep guards on power tools when not in use. 
 

• Inspect tools to ensure that 
they are in good working 
order. 

• Inspect electrical 
connections (if applicable). 

• Inspect tools periodically 
to ensure dry and clean 
operation. 

Noise exposure • Wear hearing protection in high noise environments or when working around heavy 
machinery or equipment (action level of 85 decibels averaged over an 8-hour day). 

• Ensure that hearing 
protection is available. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Sediment 
sample retrieval 
and processing 
(continued) 

Slips, trips, and falls • Be aware of potentially slippery surfaces, including boat decks, riprap, muddy or algae-
covered rocks, shoreline plants/seaweed, thick mud, and tripping hazards.  

• Use handrails where available.  
• Wear footwear that has sufficient traction. 
• Maintain good housekeeping practices.  
• Clean up all spills immediately. 
• Be aware of weather effects on the work area, including wet and/or frozen ground. 
• Jumping, running, and horseplay are prohibited. 
• Be cautious when entering or exiting the vessel, and load/unload items onto/off of the 

pier or shore once boarded. 
• Keep all areas clean and free of debris to prevent any trips and falls. 
• Notify the field team members of any unsafe conditions. 

• Routinely inspect work 
area for unsafe conditions. 

Ingestion of 
contaminants, 
skin/eye contact 
with contaminants 

• Wear appropriate PPE (uniform/coveralls, work boots, safety glasses, dust mask, 
and/or gloves) to prevent or reduce exposure. 

• Contact 911, as necessary; perform CPR if breathing stops. 
• Move exposed person away from source of contamination, and rinse mouth.  
• If exposure to skin occurs, promptly wash contaminated skin using soap or mild 

detergent and water.  
• Rinse eyes with large amounts of water. 
• Follow decontamination procedures as outlined in the Health and Safety Plan (HASP). 

• Ensure that 
decontamination 
procedures are on hand 
and are reviewed. 

• Ensure that PPE and rinsing 
water are available. 

Muscle strain or 
injuries from 
improper lifting 

• Use proper lifting techniques or ask for assistance with heavy objects. 
• If boating, avoid carrying objects directly onto or off the boat; rather, load/unload 

objects while on the boat to/from the pier/shore. 

• Evaluate weight and center 
of gravity of heavier items 
prior to lifting or moving. 

Pinch points • If boating, secure any unsecured objects on deck; they may shift on deck quickly in 
wave, current, or engine acceleration conditions. 

• Maintain a safe distance from closing mechanisms and moving parts on sampling 
gear. 

• Avoid placing hands or self between boat and dock/piles. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Sediment 
sample retrieval 
and processing 
(continued) 

Wading • Be aware of potentially slippery surfaces and tripping hazards such as fallen brush, 
logs, rocks, and other debris. Wear footwear that has sufficient traction. 

• Be aware of water depth and potential drop-offs. 
• Be aware of existing and projected river flows. 
• Wear knee or chest waders as appropriate for traction and to protect against cold 

water. 
• Keep extra dry clothes on hand, including socks. 
• Consider carrying a walking staff for balance. 
• Always wear a PFD, even if water looks shallow or slow; drop-offs occur and water is 

often moving faster than it looks. 
• Avoid entering the water when depths are greater than waist height. 
• Avoid entering the water in areas of high flow or when large floating debris is present. 

• Inspect work area for 
tripping hazards visible 
from streambank. 

• Inspect waders for leaks. 
• Check depths and flows 

before wading. 
• Ensure that change of dry 

clothes is available if 
wading in cold weather or 
cold water conditions. 

Working 
outdoors 

Heat stress • Adjust work schedules, as necessary, to avoid the hottest part of the day. 
• Take rest breaks as warranted. 
• Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 

during rest periods. 
• Maintain body fluids at normal levels. 
• Train workers to recognize the symptoms of heat-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions. 

• Monitor outside 
temperature versus worker 
activity. 

Cold stress • Provide shelter (enclosed, heated environment) to protect personnel during rest 
periods. 

• Educate workers to recognize the symptoms of frostbite and hypothermia. 
• Use appropriate cold-weather gear, up to and including Mustang-type bib coveralls or 

jacket/bib combinations. 
• Consider additional precautions if working near water in cold weather. 
• Have a dry change of clothing available. 
• Train workers to recognize the symptoms of cold-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions and PPE. 

• Monitor outside and water 
temperature versus worker 
activity and PPE. 

Rain/snow • Wear appropriate PPE (rain gear). 
• Be aware of slip hazards, puddles, and electrical hazards when working in wet 

conditions. 
• If extremely cold conditions are forecast, consider additional precautions or 

postponing work activity. 

• Review weather forecast 
prior to field work. 

• Inspect PPE daily prior to 
use. 

• Routinely inspect work 
area for deteriorating 
conditions. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Working 
outdoors 
(continued) 

Sunshine • Have sunscreen available for ultraviolet protection. 
• Have abundant water available to prevent dehydration. 
• Consider wearing wide-brimmed headwear and light-colored, lightweight, sun-

blocking clothing. 

• Ensure that sunscreen and 
water are available. 

Lightning • Do not begin or continue work until lightning subsides for 20 minutes. Disconnect and 
do not use or touch electronic equipment. 

• Immediately head for shore if on the water and lightning is observed. If not able to get 
to shore, disconnect and do not use or touch the major electronic equipment, 
including the radio, throughout the duration of the storm. 

• Obtain weather forecast 
and updates as needed. 

High winds • Wear goggles or safety glasses if dust or debris are visible. • Review weather forecast 
prior to field work. 

• Ensure that goggles or 
safety glasses are available. 

Biological hazards  
(flora [e.g., poison 
ivy and poison oak] 
and fauna [e.g., ticks, 
bees, spiders, and 
mosquitoes]) 

• Be aware of likely biological hazards in the work area. 
• Wear appropriate clothing (i.e., hat, long-sleeve shirt, long pants, leather gloves, boots, 

and Tyvek coveralls, as appropriate), and apply insect repellant. 
• Wear hand and arm protection when clearing plants or debris from the work area. 

• Ensure that insect repellent 
is available. 

• Inspect clothing and skin 
for insects (e.g., ticks) after 
working in insect-prone 
areas. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
• If boating is involved, and a professional captained vessel is not in use, boat operators must take the appropriate state boater safety 

courses. 
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• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 
it with their supervisor during their daily safety meeting. 
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
003 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 2, 2018 

Work Operation: 
General boating activities 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• USCG-approved PFD; see cold stress section for cold-weather PFD information 
• See Section 5 of HASP for PPE for activities on vessels other than transportation 
• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Walking on 
deck 

Pinch points • Secure any unsecured objects on deck; they may shift quickly in wave, current, or 
engine acceleration conditions. 

• Maintain a safe distance from closing mechanisms and moving parts, such as on 
sampling gear. 

• Avoid placing your hands or yourself between the boat and the dock or piles. 

 

Slips, trips, and falls • Be aware of potentially slippery surfaces, including boat decks, riprap, muddy or algae-
covered rocks, shoreline plants or seaweed, thick mud, and tripping hazards. Use 
handrails where available.  

• Wear footwear that has sufficient traction. 
• Maintain good housekeeping practices.  
• Clean up all spills immediately. 
• Be aware of weather effects on the work area, including wet and/or frozen ground. 
• Jumping, running, and horseplay are prohibited. 
• Be cautious when entering or exiting the vessel, and load/unload items onto/off of the 

pier or shore once boarded. 
• Keep all areas clean and free of debris to prevent any trips and falls. 
• Notify the field team members of any unsafe conditions. 
• Keep rope lines neatly coiled and stowed. Avoid stepping on or over lines. 

• Routinely inspect work 
area for unsafe conditions. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Walking on 
deck 
(continued) 

Exceeding boat 
capacity 

• Keep the number of passengers and equipment as posted on boat placards within 
limits at all times. If conditions warrant, reduce capacity to maintain boat stability. 

• Ensure that field team is 
aware of limits and adheres 
accordingly. 

Noise exposure • Wear hearing protection in high noise environments or when working around heavy 
machinery or equipment (action level of 85 decibels averaged over an 8-hour day). 

• Ensure that hearing 
protection is available. 

Working 
outdoors 

Heat stress • Adjust work schedules, as necessary, to avoid the hottest part of the day. 
• Take rest breaks as warranted. 
• Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 

during rest periods. 
• Maintain body fluids at normal levels. 
• Train workers to recognize the symptoms of heat-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions. 

• Monitor outside 
temperature versus worker 
activity. 

Cold stress • Provide shelter (enclosed, heated environment) to protect personnel during rest 
periods. 

• Educate workers to recognize the symptoms of frostbite and hypothermia. 
• If the combined air and water temperature is below 90 degrees Fahrenheit (˚F), wear a 

USCG-approved float coat, Mustang-type bib coveralls, or one-piece survival suit. 
• Have a dry change of clothing available. 
• Train workers to recognize the symptoms of cold-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions and PPE. 

• Monitor outside and water 
temperature versus worker 
activity and PPE. 

Rain/snow • Wear appropriate PPE (rain gear). 
• Be aware of slip hazards, puddles, and electrical hazards when working in wet 

conditions. 
• If extremely cold conditions are forecast, consider additional precautions or 

postponing work activity. 

• Review weather forecast 
prior to field work. 

• Inspect PPE daily prior to 
use. 

• Routinely inspect work 
area for deteriorating 
conditions. 

Sunshine • Have sunscreen available for ultraviolet protection. 
• Have abundant water available to prevent dehydration. 
• Consider wearing wide-brimmed headwear and light-colored, lightweight, sun-

blocking clothing. 

• Ensure that sunscreen and 
water are onboard. 

Fog • Wait for fog to lift for adequate visibility. • Review weather forecast 
prior to field work. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Working 
outdoors 
(continued) 

Lightning • Do not begin or continue work until lightning subsides for at least 20 minutes. 
Disconnect and do not use or touch electronic equipment. 

• Immediately head for shore if on the water and lightning is observed. 
• If not able to get to shore, disconnect and do not use or touch the major electronic 

equipment, including the radio, throughout the duration of the storm. 

• Obtain weather forecast 
and updates as needed. 

High river flows or 
high waves 

• Be aware of waves and forecasts and recent rainfall in your watershed. • Have forecast available. 

High winds • Wear goggles or safety glasses if dust or debris are visible. 
• Stow or secure loads or equipment that could be moved by wind, particularly when 

underway. 

• Review weather forecast 
prior to field work. 

• Ensure that goggles or 
safety glasses are onboard. 

Biological hazards  
(flora [e.g., poison 
ivy and poison oak] 
and fauna [e.g., ticks, 
bees, spiders, and 
mosquitoes]) 

• Wear appropriate clothing (i.e., hat, long-sleeve shirt, long pants, leather gloves, boots, 
and Tyvek coveralls, as appropriate), and apply insect repellent. 

• Ensure that insect repellent 
is onboard. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. Employees should wear face 
coverings when at the site and performing field work and are required to when close 
proximity can’t be avoided. 

• Ensure most current 
version of plan is used. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Vessel 
emergencies 

Person overboard If you witness someone fall overboard: 
• Yell, “Person overboard!” 
• Throw a flotation device immediately. 
• If the engine is running, take it out of gear and swing the stern clear to keep from 

hitting the person. 
• Call 911 or USCG as appropriate. 
• Assign a spotter to keep the person in sight at all times. 
• Contact nearby vessels for assistance. 
• Recover the person from the water. 
 
If you fall overboard: 
• Hold your mouth and nose closed and protect your head. 
• When you reach the surface, look for movement, listen for sounds, and call for help. 

Use the whistle attached to the PFD and activate the beacon light. 
• It is only sensible to swim if there is reason to believe you have a chance of reaching 

your destination. Too much movement in cold water causes hypothermia. 

• Ensure that flotation 
devices are available. 

• Ensure that team wears 
PFDs. 

Vessel 
emergencies 
(continued) 

Fire, abandon ship • Be prepared to abandon ship in case of major fire (too large to control with a fire 
extinguisher), or other emergency. 

• Only the boat captain can order abandon ship. 
• Communicate intent to abandon ship to all personnel onboard. 
• Notify USCG and nearby vessels of intent to abandon ship. 
• Call 911. 
• Notify the Project Manager and Field Lead, if time permits. 
• Be aware of the propeller position before abandoning ship. 
• Identify a rally point for all personnel. 
• Know the dangers of hypothermia. 
• Use the buddy system to support injured personnel. 

• Ensure that fire 
extinguisher is available, 
current, and in working 
order. 

• Review abandon ship 
procedures with field team 
prior to work. 

Navigation Boat traffic • Maintain a safe operating distance from shoreline and other vessels. • Be aware of on-water 
surroundings. 

Motor vehicle 
operation and 
trailering 

Boat not secured 
properly 

• Ensure that latches, straps, antennas, and onboard gear are secure. Ensure that motor 
is up and lights are plugged in for driving. 

• Follow Job Safety Analysis (JSA) for motor vehicle operation. 

• Inspect around entire boat 
before driving. 
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Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
• If professional captained vessel is not in use, boat operators must take appropriate state boater safety courses. 
• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 

it with their supervisor during their daily safety meeting. 
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
004 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 2, 2018 

Work Operation: 
Decontamination activities 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming 
to ANSI Z87.1 with permanently installed side shields, hard hat conforming to 
ANSI Z89, hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and 
outer gloves 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

If boating  • Follow the JSA for boating activities.  

Decontamination 
area setup 

Vehicle, heavy 
equipment traffic, or 
boat traffic in work 
area 

• Wear high-visibility safety vest and hard hat PPE. 
• Be alert when working around heavy equipment and/or other boats, especially if 

wearing hearing protection. 

• Ensure that safety vests are 
available for staff and 
visitors. 

Muscle strain or 
injuries from 
improper lifting 

• Use proper lifting techniques or ask for assistance with heavy objects. 
• If boating, avoid carrying objects directly onto or off of the boat; rather, load/unload 

objects while on the boat to/from the pier/shore. 

• Evaluate weight and center 
of gravity of heavier items 
prior to lifting or moving. 

Biological hazards  
(flora [e.g., poison 
ivy and poison oak] 
and fauna [e.g., ticks, 
bees, spiders, and 
mosquitoes]) 

• Be aware of likely biological hazards in the work area. 
• Wear appropriate clothing (i.e., hat, long-sleeve shirt, long pants, leather gloves, boots, 

and Tyvek coveralls, as appropriate), and apply insect repellent. 
• Wear hand and arm protection when clearing plants or debris from the work area. 

• Ensure that insect repellent 
is available. 

• Inspect clothing and skin 
for insects (e.g., ticks) after 
working in insect-prone 
areas. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Decontamination 
activities 

Injury from hand 
and power tool 
operation (e.g., 
spatula or drill) 

• Be aware of sharp edges on hand tools (e.g., spatulas, knives, drill bits, and saw 
blades). 

• Be aware of electrical connections and water hazards when working with electric- or 
battery-operated tools. 

• Ensure that all tools are working properly; repair or replace defective tools. Repair 
when unplugged and off. 

• Keep guards on power tools when not in use. 

• Inspect tools to ensure that 
they are in good working 
order. 

• Inspect electrical 
connections (if applicable). 

• Inspect tools periodically 
to ensure dry and clean 
operation. 

Noise exposure • Wear hearing protection in high noise environments or when working around heavy 
machinery or equipment (action level of 85 decibels averaged over an 8-hour day). 

• Ensure that hearing 
protection is available. 

Slips, trips, and falls • Be aware of potentially slippery surfaces and tripping hazards.  
• Use handrails where available.  
• Wear footwear that has sufficient traction. 
• Maintain good housekeeping practices.  
• Clean up all spills immediately. 
• Be aware of weather effects on the work area, including wet and/or frozen ground. 
• Jumping, running, and horseplay are prohibited. 
• Keep all areas clean and free of debris to prevent any trips and falls. 
• Notify the field team members of any unsafe conditions. 

• Routinely inspect work 
area for unsafe conditions. 

Ingestion of 
contaminants, 
skin/eye contact 
with contaminants 

• Wear appropriate PPE to prevent/reduce exposure. 
• Contact 911, as necessary; perform CPR if breathing stops. 
• Move exposed person away from source of contamination, and rinse mouth.  
• If exposure to skin occurs, promptly wash contaminated skin using soap or mild 

detergent and water.  
• Rinse eyes with large amounts of water. 
• Follow decontamination procedures as outlined in the Health and Safety Plan (HASP). 

• Ensure that 
decontamination 
procedures are on hand 
and are reviewed. 

• Ensure that PPE and rinsing 
water are available. 

Working 
outdoors 

Heat stress • Adjust work schedules, as necessary, to avoid the hottest part of the day. 
• Take rest breaks as warranted. 
• Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 

during rest periods. 
• Maintain body fluids at normal levels. 
• Train workers to recognize the symptoms of heat-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions. 

• Monitor outside 
temperature versus worker 
activity. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Working 
outdoors 
(continued) 

Cold stress • Provide shelter (enclosed, heated environment) to protect personnel during rest 
periods. 

• Educate workers to recognize the symptoms of frostbite and hypothermia. 
• Use appropriate cold-weather gear, up to and including Mustang-type bib coveralls or 

jacket/bib combinations. 
• Consider additional precautions if working near water in cold weather. 
• Have a dry change of clothing available. 
• Train workers to recognize the symptoms of cold-related illness. 

• Review weather forecast 
prior to field work. 

• Monitor workers’ physical 
conditions and PPE. 

• Monitor outside and water 
temperature versus worker 
activity and PPE. 

Rain/snow • Wear appropriate PPE (rain gear). 
• Be aware of slip hazards, puddles, and electrical hazards when working in wet 

conditions. 
• If extremely cold conditions are forecast, consider additional precautions or 

postponing work activity. 

• Review weather forecast 
prior to field work. 

• Inspect PPE daily prior to 
use. 

• Routinely inspect work 
area for deteriorating 
conditions. 

Sunshine • Have sunscreen available for ultraviolet protection. 
• Have abundant water available to prevent dehydration. 
• Consider wearing wide-brimmed headwear and light-colored, lightweight, sun-

blocking clothing. 

• Ensure that sunscreen and 
water are available. 

Lightning • Do not begin or continue work until lightning subsides for at least 20 minutes. 
Disconnect and do not use or touch electronic equipment. 

• Obtain weather forecast 
and updates as needed. 

High winds • Wear goggles or safety glasses if dust or debris are visible. • Review weather forecast 
prior to field work. 

• Ensure that goggles or 
safety glasses are available. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
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• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
• If boating is involved, and a professional captained vessel is not in use, boat operators must take the appropriate state boater safety 

courses. 
• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 

it with their supervisor during their daily safety meeting. 
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
005 

Issue Date: 
September 13, 2017 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Ben Johnson 

Analysis Date: 
January 18, 2019 

Work Operation: 
Drilling 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming 
to ANSI Z87.1 with permanently installed side shields, hard hat conforming to 
ANSI Z89, hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and 
outer gloves 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Jason Cornetta 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

If boating  • Follow the JSA for boating activities.  

Borehole logging Cuts or incisions from 
opening sample liner 
with cutting tools 

• If possible, have drilling contractor open plastic sample liners. 
• Wear appropriate PPE.  
• Cut away from body while opening plastic liners. 
• Use specialized core cutting table if available. 

 

Muscle strain/injuries 
from improper lifting 

• Use proper lifting techniques or ask for assistance with heavy objects.  • Evaluate weight and 
center of gravity of 
heavier items prior to 
lifting/moving. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan • Ensure most current 
version of plan is used. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Drilling activities Rotating and moving 
equipment 

• Set up borehole logging station in area well clear of drill rig and drilling 
activities. 

• Set up borehole logging station in an upwind location, if possible. 
• Stay clear of drill rig while drill rig is in operation. 

• Get visual contact with 
driller and ensure driller 
has shut down rig before 
approaching drilling 
work area. 

• Confirm with driller that 
borehole logging station 
will not be in a 
potentially hazardous 
location. 

Traffic • Use methods such as cones, signs, lights, caution tape, etc., to divert and 
slow traffic near work site. 

• Evaluate work site for 
traffic hazards before 
commencing work. 

Moving support 
vehicles or forklifts 

• Set up borehole logging station in area well clear of moving vehicles and 
work zones. 

• Confirm with driller that 
borehole logging station 
will not be in a 
potentially hazardous 
location. 

Slips, trips, and falls • Stay clear of drilling contractor work zones, if possible. • Inspect ground surface 
for uneven surfaces or 
equipment before 
entering a work area. 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 Code of Federal Regulations 

(CFR) 1910.120(e), including, but not limited to initial 40-hour and annual 8-hour refresher training.   
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120 (f).  
• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity  
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
006 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 4, 2018 

Work Operation: 
Anchor QEA motor vehicle operation 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Wear seat belt at all times 
• Make sure that clothing will not interfere with driving 
• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Anchor QEA 
motor vehicle 
operation 

Unfamiliar with the 
vehicle 

• Allow yourself some time to get familiar with an Anchor QEA vehicle, a rental vehicle, 
or one not used often. 

• Test the lights, windshield wipers, hazard lights, horn, parking brake, and other 
important functions. 

• Review the dashboard controls, steering radius, and overhead and side clearances. 
• Allow extra side, front, and back space around the vehicle while driving or parking an 

unfamiliar vehicle. 
• Adjust mirrors and the seat while the vehicle is in park. 
• Drive slowly in confined locations, as in a parking garage, parking lots, or industrial 

settings. Confirm adequate clearances by sight before turning or backing up in tight or 
unfamiliar locations. 

• Use a second person to be a spotter outside the vehicle if needed in tight spaces. 

• Inspect fluid levels and air 
pressure in tires, adjust 
mirrors and seat positions 
appropriately, monitor the 
fuel level, and fill up when 
the fuel level is low. 

Speed and Braking • Fasten and properly adjust the seat belt. 
• Obey all posted and designated speed limits. 
• Radar detectors are prohibited in all company-owned, leased, or rented vehicles. 
• Reduce travel speed during hazardous conditions (e.g., rain, fog, or snow). 
• Identify whether your vehicle has Anti-Lock Brakes (ABS). If it does, DO NOT pump the 

brakes to stop when the vehicle has begun to skid. Apply steady pressure to the 
brakes. If the vehicle does not have ABS, pump the brakes to stop during slippery 
conditions. 

• Seatbelt 
• Identify designated speed 

limits. 
• Determine if vehicle has 

ABS. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Anchor QEA 
motor vehicle 
operation 
(continued) 

Distance spacing • Continually check your rear and side view mirrors. 
• Use the 3-second rule to keep a safe distance between vehicles. 
• Increase the 3-second rule as necessary during hazardous travel conditions. 
• Regularly scan the area you will be entering in the next 10 to 12 seconds. 
• Always leave yourself an “out” during travel. 
• When stopping, make sure that you leave enough distance between you and the car in 

front of you. You should be able to see the rear tires of the vehicle in front when 
stopped. 

• Obey the speed limit and traffic regulations. 
• When at a red light and it turns green, use the “delayed start” technique, by counting 

to three before you take your foot off the brake. 
• DO NOT TAILGATE. 
• Keep headlights (and running lights, if available) on for maximum visibility. 

• Seatbelt 

Skids • If the vehicle has begun to skid out of control, turn the steering wheel in the direction 
of the skid and re-adjust the wheel, as necessary. 

• Reduce speed during hazardous travel conditions. 
• Use 4-wheel drive, if available, when driving vehicles off-road, on steep inclines, or in 

muddy conditions. 
• Do not take vehicles off-road if they cannot be operated safely in such conditions. 

• Seatbelt 

Blind spots • Become familiar with any blind spots associated with your vehicle. 
• Adjust mirrors to give the maximum viewing area. 
• Use your directional devices to signal all turns and when changing lanes; check rear 

and side view mirror and glance over your shoulder to check that the lane is clear. 
• Avoid other driver’s blind spots; slow down and let the other vehicle pass. 
• If parked for an extended period and staying in the vehicle, be sure to inspect the area 

for changed conditions (e.g., a car that moved in behind you) before leaving. 

• Seatbelt 
• Mirrors 

Backing • Back into parking spaces upon arrival whenever possible. 
• Perform a 360-degree walk around the vehicle before backing to identify any new 

conditions or obstructions. 
• Use a spotter when backing whenever possible. 
• Understand hand signals. 
• Sound the horn prior to backing. 
• Check the rear and side view mirrors prior to backing. 
• Back slowly in areas of obstructed vision. 
• Anticipate others who may be backing out into your pathway and adjust accordingly. 

• Seatbelt 
• Mirrors 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Anchor QEA 
motor vehicle 
operation 
(continued) 

Distractions  
(e.g., cell phones, 
reading maps or 
directions, eating) 

• Do not engage in distracted driving—focus on operating the vehicle, and on your 
surroundings (e.g., road conditions and other drivers). 

• Obey state or local laws regarding cell phone use, at a minimum. 
• Certain clients prohibit cell phone use regardless of the state you are operating in—

know your client’s policy. 
• Use hands-free devices (not hand-held cellular phones) while driving. 
• Pull over to the side of the road when making a call or checking directions. 

• Seatbelt 
• Hands-free devices 

connected and ready for 
use 

Accidents • In the event of an accident, use the following procedures: 
‒ Stop, call for medical assistance, notify police, and complete an accident report 

and submit it to your supervisor. 
‒ Notify the Project Manager (PM) and Field Lead (FL). 
‒ Complete the appropriate incident investigation reports. 
‒ Contact Debbie Ashton, Operations Manager, at (503) 924-6172. 
‒ Contact Diana Reynolds, Insurance Liaison, at (302) 236-8403. 

• Seatbelt 

Influenced by drugs 
or alcohol 

• NEVER DRIVE UNDER THE INFLUENCE OF DRUGS OR ALCOHOL. 
• Keep in mind that the person in another vehicle may be under the influence of 

controlled substances, and be prepared for erratic or sudden driving changes on their 
part. 

• Seatbelt 

Driver attitude • Do not operate any vehicle when abnormally tired, temporarily disabled (i.e., injured), 
or under the influence of drugs or alcohol. 

• Keep an even temper when driving. Do not let the actions of others affect your 
attitude. 

• Do not allow yourself to become frustrated, rushed, distracted, or drowsy. 

• Seatbelt 

Fatigue • Stop and rest if fatigued. Exit the road and enter a safe area. Rest until fully refreshed. 
• Be aware that certain medications (such as cold or allergy medicines) may make you 

drowsy when driving a vehicle. 

• Seatbelt 

Vehicle loading • DO NOT OVERLOAD the vehicle. 
• Secure all equipment and supplies within the body of the vehicle using proper tie-

downs. 
• Do not block side view mirrors with the load. 
• Do not transport U.S. Department of Transportation (DOT)-manifested hazardous 

materials. 
• Dispatch all equipment and personnel with proper forms and identification. 

• Seatbelt 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Anchor QEA 
motor vehicle 
operation 
(continued) 

Equipment failure • Perform daily inspections of your vehicle. 
• Maintain vehicle safety equipment (e.g., mirrors, alarms, horns, wipers, lights, and 

brakes). 
• Maintain the vehicle (e.g., tire pressure and fluid levels). 
• Any vehicle with mechanical defects that may endanger the safety of the driver, 

passengers, or the public shall not be used. 
• Ensure that appropriate safety equipment is in the vehicle. Safety equipment should 

include a spare tire, jack, first-aid kit, fire extinguisher, and flashlight. Flares and/or 
reflective triangles should be available in larger trucks. 

• Ensure that the proper documentation is in the vehicle. Documentation should include 
an operations manual for the vehicle, insurance card, vehicle registration, and accident 
forms. 

• Inspect and maintain the 
vehicle 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

 

Training Requirements: 
• All drivers are required to have a valid driver’s license, and all vehicles must have appropriate state vehicle registration and inspection 

stickers. The use of hand-held wireless devices is prohibited while driving any vehicle for business use at any time, for personal use 
during business hours, and as defined by law. 

• If operating a vehicle or vehicle and trailer with a capacity greater than 10,000 pounds, U.S. Department of Transportation 
regulations may apply. Contact the PM prior to any travel in this configuration. 

• All assigned employees are required to read, familiarize themselves with the contents of this JSA and review it with their supervisor 
during their daily safety meeting. 
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
007 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 2, 2018 

Work Operation: 
Sample and laboratory glassware handling 

Superintendent/Competent Person: 
 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming 
to ANSI Z87.1 with permanently installed side shields, hard hat conforming to 
ANSI Z89, hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and 
outer gloves 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Transporting 
and using 
glassware 

Breakage of 
containers during 
field activities 

• Use appropriately sized tubs or bottle carriers with dividers to prevent bottle-to-bottle 
contact during transport. 

• Consider using coated glassware, if practicable. 
• Carry oversize bottles in tubs or bottle carriers using both hands during transfer to the 

sampling vessel and whenever the vessel is underway. 

• Ensure dividers are 
sufficient and will remain in 
place during transport. 

Faulty glassware • Replace any glassware that is chipped, nicked, or cracked. • Inspect glassware before 
use. 

Impact with 
equipment and 
other objects 

• Use care when loading and unloading sampling equipment. 
• Minimize the handling of individual containers to the extent possible. 

 

Filling sample 
containers 

Over-tightening of 
bottle lids causing 
breakage 

• Avoid use of excessive force to tighten bottle caps (i.e., finger tight). 
• Secure lids with clear tape to prevent opening during transport. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Breakage during 
sample collection 

• Place containers in plastic tubs between aliquots to limit contact with hard surfaces. 
• Place containers on a stable and non-slip surface during collection. 
• Use the buddy system as needed to hold bottles during filling. 

 

Filling sample 
containers 
(continued) 

Contact with sample 
preservatives 
(generally HCL or 
H2SO4 to lower pH 
to less than 2) 

• Wear nitrile gloves and protective eyewear to prevent skin and eye contact if a 
container is damaged. 

• Do not open preserved bottles until necessary. 

 

General Sample 
Handling 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

Packing samples 
for shipment 

Breakage during 
packing and 
shipment 

• Use bottle wraps, foam sleeves, or bubble wrap to prevent bottle contact in the cooler. 
• Pack coolers snugly, but do not over pack. 

• Ensure glass bottles do not 
touch to minimize 
potential breakage during 
transport. 

Packing samples 
for shipment 

Dry ice use and 
handling 

• Always handle dry ice with thermal gloves, never with bare hands 
• Avoid contact with unprotected skin at all times (hands, forearms, etc.) 
• Dry ice must be stored and handled in only well-ventilated areas, to prohibit creation 

of an oxygen-deficient atmosphere 
• Do not store dry ice in airtight containers. 
• Packaging, marking, labeling, loading, and shipping/transporting samples with dry 

ice may be carried out only by staff who have received specific training required by 
DOT.  Contact Chris Torell in the Syracuse office (315 414 2017) for assistance with 
ensuring applicable staff are appropriately trained in accordance with DOT 
regulations. 

• Shipping samples with dry ice must comply fully with courier requirements. 

 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including, but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
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• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 
it with their supervisor during their daily safety meeting. 
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Project Name: 
US Moorings Pre-Design Investigation 

Project Number: 
000029-02.67 

JSA Number: 
008 

Issue Date: 
 

Location: 
Portland, Oregon 

Contractor: 
Anchor QEA, LLC 

Analysis by: 
Christopher R. Torell, PG, CSP 

Analysis Date: 
May 2, 2018 

Work Operation: 
Investigation-derived waste (IDW) 
management 

Superintendent/Competent Person: 
To Be Determined 

Revised by: 
Jason Cornetta 

Revised Date: 
July 27, 2020 

Required PPE: 
• Modified Level D—Standard work uniform/coveralls, work boots conforming to 

ASTM F2412-05, traffic safety vest conforming to ANSI 107, safety glasses conforming 
to ANSI Z87.1 with permanently installed side shields, hard hat conforming to 
ANSI Z89, hearing protection 

• Depending on activity, the following PPE may also be required (see Section 5 of HASP): 
N95 dust mask, PFD, cold water clothing, disposable chemical coveralls, inner and 
outer gloves 

• COVID-19 PPE (see Coronavirus Disease 2019 Management Plan) 

Reviewed by: 
Ben Johnson 

Reviewed Date: 
 

Approved by: 
Nik Bacher 

Approved Date: 
 

 

Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Containerizing 
IDW at the 
source 

Lifting • Use care when lifting to redistribute IDW from one container (e.g., drums and buckets) 
to another at the source. 

• Seek assistance if loads are too heavy, or if you are experiencing fatigue. 
• Fill containers only to the degree that will be manageable in the future (e.g., half full) 

and to limit weight. 

• Inspect containers for 
competency (i.e., no cracks, 
and handles in good 
repair). 

Pinch points • Wear hand protection when closing containers. 
• Use the buddy system when affixing drum rings. 

• Inspect drums for rust or 
sharp edges prior to 
opening or closing. 

Relocating or 
staging IDW 
containers 

Lifting • Use task-specific tools whenever possible to move full containers (i.e., hoists, drum 
caddies or dollies, and vehicles). 

• When task-specific tools are not available, use the buddy system to move containers 
that are reasonable to lift. 

• Never roll drums or containers holding IDW. 
• Stage containers in areas protected from heavy traffic and weather, if possible. 

• Ensure tools are in good 
repair. 

• Assess IDW container 
weight prior to moving. 
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Work Activity Potential Hazards Preventive or Corrective Measures Inspection Requirements 

Relocating or 
staging IDW 
containers 
(continued) 

Pinch points or 
crushing 

• Use tools to achieve the final arrangement when staging containers—do not place 
hands on the edges of containers while moving them into place. 

• Stand well clear of containers being moved in case they become dislodged from their 
handling tool during transport. 

• Do not stack IDW containers, as this poses a risk for container toppling and damage. 
• Place containers on a wooden pallet for easy transfer using a pallet jack, if possible. 

• Inspect drums for evidence 
of cracks or rust. 

IDW 
management – 
general 

Splash • Wear the required PPE at all times. 
• Use care to minimize splashing or smearing of IDW during handling and 

containerization. 

• Inspect PPE upon donning 
and periodically during 
tasks. 

COVID-19 • Follow the Coronavirus Disease 2019 Management Plan. • Ensure most current 
version of plan is used. 

 

Training Requirements: 
• All personnel working on hazardous waste sites must receive appropriate training as required by 29 CFR 1910.120(e), including but 

not limited to initial 40-hour, 8-hour supervisor, and annual 8-hour refresher trainings. 
• Medical clearance must be received on an annual basis as required by 29 CFR 1910.120(f). 
• All assigned employees are required to familiarize themselves with the contents of this JSA before starting a work activity and review 

it with their supervisor during their daily safety meeting. 
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Material Safety Data Sheet 
Acetone MSDS 

Section 1: Chemical Product and Company Identification 

Product Name: Acetone Contact Information: 

Sciencelab.com, Inc.Catalog Codes: SLA3502, SLA1645, SLA3151, SLA3808 
14025 Smith Rd. 

CAS#: 67-64-1 Houston, Texas 77396 

RTECS: AL3150000 US Sales: 1-800-901-7247 
International Sales: 1-281-441-4400 

TSCA: TSCA 8(b) inventory: Acetone 
Order Online: ScienceLab.com 

CI#: Not applicable. 
CHEMTREC (24HR Emergency Telephone), call: 

Synonym:  2-propanone; Dimethyl Ketone; 1-800-424-9300 
Dimethylformaldehyde; Pyroacetic Acid 

International CHEMTREC, call: 1-703-527-3887 
Chemical Name: Acetone 

For non-emergency assistance, call: 1-281-441-4400 
Chemical Formula: C3-H6-O 

Section 2: Composition and Information on Ingredients 

Composition: 

Name CAS # % by Weight 

Acetone 67-64-1 100 

Toxicological Data on Ingredients: Acetone: ORAL (LD50): Acute: 5800 mg/kg [Rat]. 3000 mg/kg [Mouse]. 5340 mg/kg 
[Rabbit]. VAPOR (LC50): Acute: 50100 mg/m 8 hours [Rat]. 44000 mg/m 4 hours [Mouse]. 

Section 3: Hazards Identification 

Potential Acute Health Effects: 
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of 
skin contact (permeator). 

Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available. 
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female, 
Reproductive system/toxin/male [SUSPECTED]. The substance is toxic to central nervous system (CNS). The substance may 
be toxic to kidneys, the reproductive system, liver, skin. Repeated or prolonged exposure to the substance can produce target 
organs damage. 

Section 4: First Aid Measures 
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Eye Contact: 
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids 
open. Cold water may be used. Get medical attention. 

Skin Contact: 
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated 
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical 
attention. 

Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention. 

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 
attention if symptoms appear. 

Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If 
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical 
attention. 

Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious 
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear. 

Serious Ingestion: Not available. 

Section 5: Fire and Explosion Data 

Flammability of the Product: Flammable. 

Auto-Ignition Temperature: 465°C (869°F) 

Flash Points: CLOSED CUP: -20°C (-4°F). OPEN CUP: -9°C (15.8°F) (Cleveland). 

Flammable Limits: LOWER: 2.6% UPPER: 12.8% 

Products of Combustion: These products are carbon oxides (CO, CO2). 

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat. 

Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open 
flames and sparks, of oxidizing materials, of acids. 

Fire Fighting Media and Instructions: 
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, 
water spray or fog. 

Special Remarks on Fire Hazards: Vapor may travel considerable distance to source of ignition and flash back. 

Special Remarks on Explosion Hazards: 
Forms explosive mixtures with hydrogen peroxide, acetic acid, nitric acid, nitric acid + sulfuric acid, chromic anydride, chromyl 
chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, permonosulfuric acid, thiodiglycol + 
hydrogen peroxide, potassium ter-butoxide, sulfur dichloride, 1-methyl-1,3-butadiene, bromoform, carbon, air, chloroform, 
thitriazylperchlorate. 

Section 6: Accidental Release Measures 

Small Spill: 
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. 
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Large Spill: 
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth, 
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined 
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS 
and with local authorities. 

Section 7: Handling and Storage 

Precautions: 
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do 
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear 
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid 
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, acids, alkalis. 

Storage: 
Store in a segregated and approved area (flammables area) . Keep container in a cool, well-ventilated area. Keep container 
tightly closed and sealed until ready for use. Keep away from direct sunlight and heat and avoid all possible sources of ignition 
(spark or flame). 

Section 8: Exposure Controls/Personal Protection 

Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective 
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location. 

Personal Protection: 
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid 
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this 
product. 

Exposure Limits: 
TWA: 500 STEL: 750 (ppm) from ACGIH (TLV) [United States] TWA: 750 STEL: 1000 (ppm) from OSHA (PEL) [United 
States] TWA: 500 STEL: 1000 [Austalia] TWA: 1185 STEL: 2375 (mg/m3) [Australia] TWA: 750 STEL: 1500 (ppm) [United 
Kingdom (UK)] TWA: 1810 STEL: 3620 (mg/m3) [United Kingdom (UK)] TWA: 1800 STEL: 2400 from OSHA (PEL) [United 
States]Consult local authorities for acceptable exposure limits. 

Section 9: Physical and Chemical Properties 

Physical state and appearance: Liquid. 

Odor: Fruity. Mint-like. Fragrant. Ethereal 

Taste: Pungent, Sweetish 

Molecular Weight: 58.08 g/mole 

Color: Colorless. Clear 

pH (1% soln/water): Not available. 

Boiling Point: 56.2°C (133.2°F) 

Melting Point: -95.35 (-139.6°F) 

Critical Temperature: 235°C (455°F) 

Specific Gravity: 0.79 (Water = 1) 
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Vapor Pressure: 24 kPa (@ 20°C) 

Vapor Density: 2 (Air = 1) 

Volatility: Not available. 

Odor Threshold: 62 ppm 

Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.2 

Ionicity (in Water): Not available. 

Dispersion Properties: See solubility in water. 

Solubility: Easily soluble in cold water, hot water. 

Section 10: Stability and Reactivity Data 

Stability: The product is stable. 

Instability Temperature: Not available. 

Conditions of Instability: Excess heat, ignition sources, exposure to moisture, air, or water, incompatible materials. 

Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, acids, alkalis. 

Corrosivity: Non-corrosive in presence of glass. 

Special Remarks on Reactivity: Not available. 

Special Remarks on Corrosivity: Not available. 

Polymerization: Will not occur. 

Section 11: Toxicological Information 

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. 

Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral 
toxicity (LD50): 3000 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 44000 mg/m3 4 hours [Mouse]. 

Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified 
Reproductive system/toxin/female, Reproductive system/toxin/male [SUSPECTED]. Causes damage to the following organs: 
central nervous system (CNS). May cause damage to the following organs: kidneys, the reproductive system, liver, skin. 

Other Toxic Effects on Humans: 
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator). 

Special Remarks on Toxicity to Animals: Not available. 

Special Remarks on Chronic Effects on Humans: 
May affect genetic material (mutagenicity) based on studies with yeast (S. cerevisiae), bacteria, and hamster fibroblast cells. 
May cause reproductive effects (fertility) based upon animal studies. May contain trace amounts of benzene and formaldehyde 
which may cancer and birth defects. Human: passes the placental barrier. 

Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: May cause skin irritation. May be harmful if absorbed through the skin. Eyes: Causes 
eye irritation, characterized by a burning sensation, redness, tearing, inflammation, and possible corneal injury. Inhalation: 
Inhalation at high concentrations affects the sense organs, brain and causes respiratory tract irritation. It also may affect the 
Central Nervous System (behavior) characterized by dizzness, drowsiness, confusion, headache, muscle weakeness, and 
possibly motor incoordination, speech abnormalities, narcotic effects and coma. Inhalation may also affect the gastrointestinal 
tract (nausea, vomiting). Ingestion: May cause irritation of the digestive (gastrointestinal) tract (nausea, vomiting). It may also 
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affect the Central Nevous System (behavior), characterized by depression, fatigue, excitement, stupor, coma, headache, 
altered sleep time, ataxia, tremors as well at the blood, liver, and urinary system (kidney, bladder, ureter) and endocrine 
system. May also have musculoskeletal effects. Chronic Potential Health Effects: Skin: May cause dermatitis. Eyes: Eye 
irritation. 

Section 12: Ecological Information 

Ecotoxicity: 
Ecotoxicity in water (LC50): 5540 mg/l 96 hours [Trout]. 8300 mg/l 96 hours [Bluegill]. 7500 mg/l 96 hours [Fatthead Minnow]. 
0.1 ppm any hours [Water flea]. 

BOD5 and COD: Not available. 

Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise. 

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic. 

Special Remarks on the Products of Biodegradation: Not available. 

Section 13: Disposal Considerations 

Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental control regulations. 

Section 14: Transport Information 

Section 15: Other Regulatory Information 

DOT Classification: CLASS 3: Flammable liquid. 

Identification: : Acetone UNNA: 1090 PG: II 

Special Provisions for Transport: Not available. 

Federal and State Regulations: 
California prop. 65: This product contains the following ingredients for which the State of California has found to cause 
reproductive harm (male) which would require a warning under the statute: Benzene California prop. 65: This product contains 
the following ingredients for which the State of California has found to cause birth defects which would require a warning under 
the statute: Benzene California prop. 65: This product contains the following ingredients for which the State of California has 
found to cause cancer which would require a warning under the statute: Benzene, Formaldehyde Connecticut hazardous 
material survey.: Acetone Illinois toxic substances disclosure to employee act: Acetone Illinois chemical safety act: Acetone 
New York release reporting list: Acetone Rhode Island RTK hazardous substances: Acetone Pennsylvania RTK: Acetone 
Florida: Acetone Minnesota: Acetone Massachusetts RTK: Acetone Massachusetts spill list: Acetone New Jersey: Acetone 
New Jersey spill list: Acetone Louisiana spill reporting: Acetone California List of Hazardous Substances (8 CCR 339): 
Acetone TSCA 8(b) inventory: Acetone TSCA 4(a) final test rules: Acetone TSCA 8(a) IUR: Acetone 

Other Regulations: 
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the 
European Inventory of Existing Commercial Chemical Substances. 

Other Classifications: 

WHMIS (Canada): 
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects 
(TOXIC). 

p. 5 



DSCL (EEC): 
R11- Highly flammable. R36- Irritating to eyes. S9- Keep container in a well-ventilated place. S16- Keep away from sources of 
ignition - No smoking. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 

HMIS (U.S.A.): 

Health Hazard: 2 

Fire Hazard: 3 

Reactivity: 0 

Personal Protection: h 

National Fire Protection Association (U.S.A.): 

Health: 1 

Flammability: 3 

Reactivity: 0 

Specific hazard: 

Protective Equipment: 
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator 
when ventilation is inadequate. Splash goggles. 

Section 16: Other Information 

References: 
-Material safety data sheet issued by: la Commission de la SantÃ© et de la SÃ©curitÃ© du Travail du QuÃ©bec. -The Sigma-
Aldrich Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York 
N.Y., Van Nostrand Reinold, 1987. LOLI, RTECS, HSDB databases. Other MSDSs 

Other Special Considerations: Not available. 

Created: 10/10/2005 08:13 PM 

Last Updated: 05/21/2013 12:00 PM 

The information above is believed to be accurate and represents the best information currently available to us. However, we 
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume 
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for 
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for 
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com 
has been advised of the possibility of such damages. 

p. 6 



                        

  
                                             

 

   

 
 

 
 

 

 

 
   

  

 
     

     
  

 
 

 
  

 
 

  
  

 
   

 
   

 
  

 
  

 
   

 
 

 
  

 
 

  
  

 
   

   
 

    
Section 1. Chemical Product and Company Identification 
Catalog Number(s) 

00606-10, 00653-15, 00653-16, 00653-18, 00653-20, 00653-23, 00653-27, 00653-32, 00653-47, 00653-50, 00653-89, 
35653-09, 35653-10, 35653-11, 35653-12, 35653-13, 35656-18, 35656-47 
Product Identity 

CONDUCTIVITY STANDARD SOLUTIONS, < 90 mS 
Manufacturer’s Name 

RICCA CHEMICAL COMPANY 

Emergency Telephone Number (24 hr) 

CHEMTREC®:  800-424-9300 
Address (Number, Street, City, State, and ZIP Code) 

P.O. Box 13090 

Telephone Number For Information 

817-461-5601 

Arlington, Texas 76094 

 Date Prepared 

 3-17-2000 
Section 2. Composition / Information on Ingredients 

 Percent Exposure Limits 

Component CAS Registry # Concentration ACGIH TLV OSHA PEL 

Potassium Chloride 7447-40-7 < 6 N/A N/A 

Water, Deionized 7732-18-5 Balance N/A N/A 

Section 3. Hazards Identification 

 
EMERGENCY OVERVIEW 

Clear, colorless liquid. Non-flammable, non-toxic, non-corrosive. Does not present any significant health hazards. 

 
POTENTIAL HEALTH EFFECTS: 
TARGET ORGANS: eyes, skin. 

EYE CONTACT: May cause irritation. 

INHALATION: Not likely to be hazardous by inhalation. 

SKIN CONTACT: May cause slight irritation. 

INGESTION: Large doses may cause stomach upset. 

CHRONIC EFFECTS / CARCINOGENICITY: 

IARC – No 
NTP – No 
OSHA – No 

TERATOLOGY (BIRTH DEFECT) INFORMATION: 

Mutation data cited in 'Registry of Toxic Effects of Chemical Substances' for Potassium Chloride. 

REPRODUCTION INFORMATION: 

No information found in “Registry of Toxic Effects of Chemical Substances” or other information sources. 

Section 4. First Aid Measures – In all cases, seek qualified evaluation. 
EYE CONTACT: Irrigate immediately with large quantity of water for at least 15 minutes. 

PRODUCT IDENTITY: CONDUCTIVITY STANDARD SOLNS, < 90 mS   CAT NO (S): 00606-10, 00653-15, 00653-16, 00653-18, 00653-20, 00653-23, 00653-27, 00653-32, 00653-47, 00653-50, 00653-
89, 35653-09, 35653-10, 35653-11, 35653-12, 35653-13, 35656-18, 35656-47 
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00514 Rev 4 Page 1 of 3 



                        

  
                                             

 
 

   
 

   
 

 
 

    
  

     
  

 
   

 
  

 
  

 
 

   
  

 

 
  

 
 

  
  

 
   

 
  

 
   

 
  

    

   
     

      
 

 
   

 
  

 
  

 
  

 

    
INHALATION: Remove to fresh air. Give artificial respiration if necessary. 

SKIN CONTACT: Flush with plenty of water for at least 15 minutes. 

INGESTION: Dilute with water or milk. Call a physician if necessary. 

Section 5. Fire Fighting Measures 
FLAMMABLE PROPERTIES: 

FLASH POINT: N/A METHOD USED:  N/A 
FLAMMABLE LIMITS 

LFL: N/A UFL: N/A 
EXTINGUISHING MEDIA: Use any means suitable for extinguishing surrounding fire. 

FIRE & EXPLOSION HAZARDS: Not considered to be a fire or explosion hazard. 

FIRE FIGHTING INSTRUCTIONS: Use normal procedures/instructions. 

FIRE FIGHTING EQUIPMENT: Use protective clothing and breathing equipment appropriate for the surrounding fire. 

Section 6. Accidental Release Measures 
Absorb with suitable material (paper towels, etc.) and dispose of in accordance with local regulations. Small amounts 
may be flushed to the sewer with plenty of water. 

Section 7. Handling and Storage 
As with all chemicals, wash hands thoroughly after handling. Avoid contact with eyes and skin. Protect from freezing and 
physical damage. SAFETY STORAGE CODE: GENERAL 

Section 8. Exposure Controls / Personal Protection 
ENGINEERING CONTROLS: No specific controls are needed. Normal room ventilation is adequate. 

RESPIRATORY PROTECTION: Normal room ventilation is adequate. 

SKIN PROTECTION: Chemical resistant gloves are recommended. 

EYE PROTECTION: Safety glasses or goggles. 

Section 9. Physical and chemical Properties 
APPEARANCE: Clear, colorless liquid 

ODOR: Odorless 
SOLUBILITY IN WATER: Infinite 

SPECIFIC GRAVITY: approximately 1.0 – 1.04 

pH: 

BOILING POINT (OC): 

MELTING POINT (OC): 

VAPOR PRESSURE: 

approximately 7 
approximately 100 
approximately 0 
N/A 

Section 10. Stability and Reactivity 
CHEMICAL STABILITY: Stable under normal conditions of use and storage. 

INCOMPATIBILITY: Bromine Trifluoride, Potassium Permanganate plus Sulfuric Acid. 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of Potassium. 

HAZARDOUS POLYMERIZATION: Will not occur. 

PRODUCT IDENTITY: CONDUCTIVITY STANDARD SOLNS, < 90 mS   CAT NO (S): 00606-10, 00653-15, 00653-16, 00653-18, 00653-20, 00653-23, 00653-27, 00653-32, 00653-47, 00653-50, 00653-
89, 35653-09, 35653-10, 35653-11, 35653-12, 35653-13, 35656-18, 35656-47 
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00514 Rev 4 Page 2 of 3 



                        

  
                                             

 
  

 

  

 
  

 
  

  
     

 
  

    
   

  
   
   

  
    

  
 

 
 

  

  
  

    

     

     

  

 
 

 
  

      
     

 
 

 
 

 
 

 
 

   
 

 
 

    
Section 11. Toxicological Information 
LD50, Oral, Rat: 2600 mg/kg (Potassium Chloride), details of toxic effects not reported other than lethal dose value. 
Irritation: eye, rabbit (500mg/24 hr mild). 
Section 12. Ecological Information 
ECOTOXICOLOGICAL INFORMATION: No information found. 

CHEMICAL FATE INFORMATION: No information found. 

Section 13. Disposal Considerations 
Dilute with water and flush to sewer if local regulations allow. If not allowed, save for recovery or recycling in an 
approved waste disposal facility. Always dispose of in accordance with local, state and federal regulations. 

Section 14. Transport Information (Not meant to be all inclusive) 
D.O.T. SHIPPING NAME: Not regulated 
D.O.T. HAZARD CLASS: None 

U.N. / N.A. NUMBER:  None 
PACKING GROUP: None 

D.O.T. LABEL: None 
Section 15. Regulatory Information (Not meant to be all inclusive - selected regulation represented) 
OSHA STATUS: The above items either do not contain any specifically hazardous material or the potentially hazardous 
material is present in such low concentration that the items do not present any immediate threat to health and safety. 
These items do not meet the OSHA Hazard Communication Standard (29 CFR 1910.1200) definition of a hazardous 
material. 

TSCA STATUS: All components of this solution are listed on the TSCA Inventory. 
CERCLA REPORTABLE QUANTITY: Not reportable 
SARA TITLE III:

 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES: No
 SECTION 311/312 HAZARDOUS CATEGORIES: No
 SECTION 313 TOXIC CHEMICALS: No 

RCRA STATUS: No 

CALIFORNIA PROPOSITION 65: Not listed 

Section 16. Other Information 
NFPA® Ratings: Health: 0 Flammability: 0 Reactivity: 0 Special Notice Key: None 
HMIS® Ratings: Health: 0 Flammability: 0 Reactivity: 0 Protective Equipment: B 
           (Protective eyewear, gloves) 

Rev 1, 10-16-2000: (Section 1) added catalog numbers 35653-10, 35653-11, 35653-12, and 35653-13. 
Rev 2, 12-06-2001: (Section 1) added catalog number 35653-09; revised description from 23μ - 80 mS. 
Rev 3, 03-25-2003: Reviewed and approved, (Section 3) added mutation statement, (Section 11) added irritation data. 
Rev 4, 03-20-2006: Reviewed and approved. 

When handled properly by qualified personnel, the product described herein does not present a significant health or safety hazard. 
Alteration of its characteristics by concentration, evaporation, addition of other substances, or other means may present hazards not 
specifically addressed herein and which must be evaluated by the user. The information furnished herein is believed to be accurate and 
represents the best data currently available to us. No warranty, expressed or implied, is made and RICCA CHEMICAL COMPANY 
assumes no legal responsibility or liability whatsoever resulting from its use. 

PRODUCT IDENTITY: CONDUCTIVITY STANDARD SOLNS, < 90 mS   CAT NO (S): 00606-10, 00653-15, 00653-16, 00653-18, 00653-20, 00653-23, 00653-27, 00653-32, 00653-47, 00653-50, 00653-
89, 35653-09, 35653-10, 35653-11, 35653-12, 35653-13, 35656-18, 35656-47 
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00514 Rev 4 Page 3 of 3 



 
 

 
 

 

 

 

MSDS Diesel 

MSDS Material Safety Data Sheet for #2 Diesel 
Definition 
of terms 

1. Chemical Product 

MSDS Number: U7770 

MSDS Date: 01-31-99 

Product Name: #2 Diesel Fuel 

24 Hour Emergency Phone: (210) 979-8346 
Transportation Emergencies: Call Chemtrec at 1-800-424-9300 

MSDS Assistance: (210) 592-4593 

Distributors Name and Address: 
T.W. Brown Oil Co., Inc. 
1857 Knoll Drive 
Ventura, California 93003 

Chemical Name:#2 Diesel Fuel Cas Number: 68476-34-6 

Synonyms/Common Names: This Material Safety Data Sheet applies to the 
following product descriptions for Hazard Communication purposes only. 
Technical specifications vary greatly depending on the product, and are not 
reflected in this document. Consult specification sheets for technical 
information. 

California Air Resources Board (Carb) Diesel Fuel- On-road, Off-
Road, Tax Exempt blends 
Premium Diesel Fuel- Low-Sulfur, High-sulfur, On-Road, Off-Road, 
Tax Exempt blends 
#2 Distillate- Low-Sulfur, High-sulfur, On-Road, Off-Road, Tax 
Exempt blends 
#2 Diesel Fuel- Low-Sulfur, High-sulfur, On-Road, Off-Road, Tax Exempt 
blends 
#2 Fuel Oil- Low-Sulfur, High-sulfur, On-Road, Off-Road, Tax Exempt blends 

2. Composition, Information On Ingredients 

Product Use: This product is intended for use as a fuel in engines and 
heaters designed for diesel fuels, and for use in engineered processes. Use 

http://www.brownoil.com/msdsdiesel.htm (1 of 3) [5/14/2007 5:37:16 PM] 
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MSDS Diesel 

in other applicatiions may result in higher exposures and require additional 
controls, such as local exhaust ventilation and personal protective equipment. 

Description: #2 Diesel is a complex mixture of hydrocarbons from a variety 
of chemical processes blended to meet standardized product specifications. 
Composition varies greatly and includes C9 to C20 hydrocarbons with a 
boiling range of about 325-675 degrees F. The following is a non-exhaustive 
list of common components, typical percentage ranges in product, and 
occupational exposure limits for each. 

Component or Material 
Name 

% CAS Number ACGIH Limits 
TLV -- STEL -- Units 

OSHA Exposure 
Limits 

PEL -- STEL -- C/P --
Units 

Cat cracked distillate, light 0-100 64741-59-9 100 -- NA -- mg/m3 N/A -- N/A -- N/A -- N/ 
A 

Hydrotreated distillate, 
middle 

0-100 64742-46-7 100 -- NA -- mg/m3 N/A -- N/A -- N/A -- N/ 
A 

Hydrotreated distillate, light 0-100 64742-47-8 100 -- NA -- mg/m3 N/A -- N/A -- N/A -- N/ 
A 

Gas oil, light 0-100 64741-44-2 100 -- NA -- mg/m3 N/A -- N/A -- N/A -- N/ 
A 

3. Hazards Identification 

Health Hazard Data: 

1. The major effect of exposure to this product is giddiness, headache, 
central nervous system depression; possible irritation of eyes, nose, and 
lungs; and dermal irritation. Signs of kidney and liver damage may be 
delayed. Pulmonary irritation secondary to exhalation fo solvent. 

2. NIOSH recommends that whole diesel engine exhaust be regarded as a 
potential occupational carcinogen. Follow OSHA and NSHA rules where 
diesel engine exhaust fumes may be generated. 

3. A life time skin painting study by the American Petroleum Institute has 
shown that similar naphtha products with a boiling range of 350-700 degrees 
F usually produce skin tumors and/ or skin cancers in laboratory mice. Only a 
weak to moderate response occurred. The effect to humans has not been 
determined. 

4. Positive results at 2.0 ml/kg and 6.0 ml/kg noted in mutagenesis studies 
via in-vivo bone marrow cytogenetics assay in rats. 

http://www.brownoil.com/msdsdiesel.htm (2 of 3) [5/14/2007 5:37:16 PM] 



 

MSDS Diesel 

5. Kerosene is classified as a severe skin irritant. Mutation data has been 
reported for kerosene products. Hydrotreated kerosene is listed as being 
probably carcinogenic to humans with limited evidence in humans and 
sufficient evidence in experimental animals. 

Hazards of Combustion Products: Carbon monoxide and carbon 
dioxide can be found in the combustion products of this product and other 
forms of hydrocarbon combustion. Carbon monoxide in moderate 
concentrations can cause symptoms of headache, nausea, vomiting, 
increased cardiac output, and confusion. Exposure to higher concentrations 
of carbon monoxide can cause loss of consciousness, heart damage, brain 
damage, and/or death. Exposure to high concentrations of carbon dioxide 
can cause simple asphyxiation by displacing available oxygen. Combustion 
of this and other similar materials should only be carried out in well ventilated 
areas. 

< Home Next > 
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MATERIAL SAFETY DATA SHEET 

UNLEADED GASOLINE (UNBRANDED) 

IMPORTANT: Read this MSDS before handling and disposing of this product and pass this information on to employees, 
customers, and users of this product. 

1. PRODUCT and COMPANY IDENTIFICATION 
Material Identity Unleaded Gasoline (Unbranded) 

Trade Name(s) None 

Other Name(s) Unleaded Motor Vehicle Gasoline, Unleaded Premium Gasoline, Unleaded 
Regular Gasoline or Petrol, Clear Gasoline. 

Chemical Description Petroleum Hydrocarbons 

Manufacturer’s BP West Coast Products LLC BP West Coast Products LLC 
Address Carson Business Unit Cherry Point Business Unit 

1801 E. Sepulveda Boulevard 4519 Grandview Road 
Carson, California  90749-6210 Blaine, Washington  98230 

Telephone Numbers Emergency Health Information:  1 (800) 447-8735
Emergency Spill Information: 1 (800) 424-9300 CHEMTREC (USA) 

2. COMPONENTS and EXPOSURE LIMITS 
Exposure Limits 

ACGIH        OSHA 
1 2 3Component CAS No. % Composition By Volume TLV  PEL Units Type 

GASOLINE (2)(4)

 8006-61-9 EQ 100 500 500 ppm STEL 
300 300 ppm TWA 

which contains: 
BENZENE (1)(2)(3)(4) 

71-43-2 AP 1 to 5 2.5 5 ppm STEL 
0.5 1 ppm TWA 
skin 

CYCLOHEXANE
 110-82-7 LT 2 400 N/AP ppm STEL 

300 300 ppm TWA 
ETHYLBENZENE (2) 

100-41-4 AP 1 to 3 125 125 ppm STEL 
100 100 ppm TWA 

HEXANE (N-HEXANE)
110-54-3 AP 2 to 5 50 50 ppm TWA 

skin 
TOLUENE 

108-88-3 AP 7 to 14 N/AP 150 ppm STEL 
50 100 ppm TWA 
skin 

TRIMETHYL BENZENE (ALL ISOMERS)
 25551-13-7 LT 5 25 25 ppm TWA 
1,2,4-TRIMETHYLBENZENE 

95-63-6 AP 1 to 4 25 25 ppm TWA 

Print Date: 05/19/2003 ***FOR “DISCLAIMER OF LIABILITY”, SEE THE STATEMENT ON LAST PAGE*** Page 1 of 8 
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UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

2,2,4 TRIMETHYLPENTANE 
540-84-1 AP 3 to 10 N/AP N/AP 

XYLENE 
1330-20-7 

which may contain: 

AP 8 to 15 150 
100 

150 
100 

ppm 
ppm 

STEL 
TWA 

ETHANOL 
64-17-5 AP 0 to 10 1000 1000 ppm TWA 

METHYL TERTIARY BUTYL ETHER (MTBE) (4) 

1634-04-4 AP 0 to 15 40 N/AP ppm TWA 

1 (1) (2) (3) (4) Carcinogen displayed after Component Name.  Listed by NTP, IARC, OSHA, Other 
2See Abbreviations on last page 
3 The OSHA exposure limits were changed in 1993 due to a federal court ruling.  ARCO has chosen to list the 1989 OSHA exposure limits in this document as they are generally more  

stringent and therefore more protective than the current exposure limits. (Refer to 29 CFR 1910.1000). 

3.   HAZARD IDENTIFICATION 

IMMEDIATE HAZARDS 
DANGER 
HIGHLY FLAMMABLE!  OSHA/NFPA Class IB flammable liquid.  Keep away from heat, sparks, and open 
flame. 
Never siphon gas by mouth.  Harmful if swallowed.  Contains petroleum distillates. 
ASPIRATION HAZARD! If swallowed, do not induce vomiting since aspiration into the lungs may cause chemical 
pneumonia.  Obtain prompt medical attention. 
Prolonged or repeated liquid contact may cause irritation. High vapor concentrations (greater than 1000 
ppm) may cause irritation to eyes and respiratory system and may cause dizziness and other nervous system 
effects. 
Generally, human exposures to gasoline are considerably lower than levels which have caused adverse health 
effects in animal studies or human case studies of gasoline misuse or abuse (such as gasoline sniffing).  Adverse 
health effects are not expected to occur at exposure levels typically encountered in the use of gasoline as a motor 
fuel. 
Avoid breathing vapors or mists.  Use only with adequate ventilation. Use as a motor fuel only.  Do not use as a 
cleaning solvent, thinner or for other non-motor fuel use. 
Wash hands thoroughly after handling. 

ACUTE HEALTH HAZARDS 

Routes of Exposure Signs and Symptoms 
Inhalation 
 (Primary) 

Exposures at airborne concentrations well above the recommended exposure limits in 
Section 2 may cause irritation of the nose, throat, and lungs, headache, dizziness,
drowsiness, confusion, loss of coordination, fatigue, nausea, labored breathing and irregular 
heartbeats.  May lead to unconsciousness, convulsions, and possibly death. 

Eye Contact May cause some transitory eye irritation but not expected to cause prolonged or significant 
eye irritation. 

Skin Contact Moderate skin irritation may occur upon short-term exposure.  
contribute to the acute inhalation health effects (see above). 

May be absorbed and 

Ingestion ASPIRATION HAZARD!  This material can enter the lungs during swallowing or vomiting 
and may cause acute lung inflammation and damage which in severe cases may be fatal. 
Ingestion may cause irritation of the mouth, throat and gastrointestinal tract leading to 
nausea, vomiting, diarrhea, and restlessness. 
May cause headache, dizziness, drowsiness, confusion, loss of coordination, fatigue, 
nausea and labored breathing.  May lead to unconsciousness, convulsions, and possibly 
death. 

Print Date: 05/19/2003 Page 2 of 8 



   
 

      

 

 
 

 

 
   

 
 

   

 
 

 
 

 
 

 
 

  
 
 

  
 

  
  

   
 

  

 
 

 

 
 

 

UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

Summary of 
Chronic Hazards 
and Special 
Health Effects 

Exposures at airborne concentrations well above the recommended exposure limits in 
Section 2 may aggravate medical conditions such as chronic respiratory diseases, 
cardiovascular disease, skin diseases, or blood disorders. 
Prolonged/repeated exposures above the recommended exposure limits via skin contact, 
inhalation or ingestion of this material may result in adverse dermal or systemic effects. 
Avoid prolonged or repeated overexposure. 
Contains benzene, a chemical known to cause cancer in humans.  Repeated and prolonged 
overexposure to benzene vapors may cause leukemia, aplastic anemia, or other blood 
disorders, immunotoxicity, reproductive harm or fetal toxicity.  
Neurotoxic effects have been associated with n-hexane, a component of this material upon 
prolonged or repeated overexposure.  
Generally, human exposures to gasoline are considerably lower than levels which have 
caused adverse health effects in animal studies or human case studies of gasoline misuse 
or abuse (such as gasoline sniffing).  Adverse health effects are not expected to occur at 
exposure levels typically encountered in the use of gasoline as a motor fuel. 
See Section 11 for Additional Toxicological Information. 

4. EMERGENCY and FIRST AID 

Inhalation 

Eye Contact 

Skin Contact 

Ingestion 

Immediately move personnel to area with fresh air.  For respiratory distress, give oxygen, 
rescue breathing or administer CPR (cardiopulmonary resuscitation).  Obtain prompt 
medical attention. 
Flush with clean, low-pressure water for at least 15 minutes, occasionally lifting the eyelids. 
If pain or redness is present after flushing, obtain medical attention. 
Immediately remove contaminated clothing.  Wash affected skin thoroughly with soap and 
water.  If irritation persists, obtain medical attention. 
Do not induce vomiting.  Obtain prompt medical attention.   
ASPIRATION HAZARD: This material can enter the lungs during swallowing or vomiting and 
may cause lung inflammation and damage. 

Emergency See above procedures. 
Medical 
Treatment 
Procedures 

5.   FIRE and EXPLOSION 

Flash Point (Method)* AP -45°F ** NFPA Hazard Rating: 
Autoignition Temperature (Method)* AP 536oF ** Health: 1 = Slight
Flammable Limits (% Vol. in Air)* Lower AP 1.4 Fire: 3 = High
 Upper AP 7.6 Reactivity: 0 = Insignificant 
* At Normal Atmospheric Temperature and Pressure ** Based on NFPA Gasoline Special:  = ---

Fire and HIGHLY FLAMMABLE!  Vaporizes easily at normal and below normal temperatures.  When 
Explosion mixed with air in certain proportions and exposed to an ignition source, these vapors can 
Hazards burn in the open or explode in confined spaces.  Being heavier than air, flammable vapors 

may travel long distances along the ground before reaching a point of ignition and flashing 
back. 
May accumulate static electricity. 
Liquid floats on water and may travel to a source of ignition and spread fire. 
“Empty” containers retain liquid and vapor residues and, if exposed to source of ignition, may 
explode. 

Print Date: 05/19/2003 Page 3 of 8 



  
 

      

 

 

 
 

  
 

 
 
 

    
 
 

 

 

 
  

 
 

   
 
 

 
 

 

 

 
 
 
   
 
 

 

 
 
 

     
 
 

 
 

 

 

UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC795 Ver. 1 

Extinguishing Foam, Water fog, Dry chemical, Carbon Dioxide (CO2) 
Media Water and water spray may cool the fire but may not extinguish the fire. 
Special For fires involving this material, do not enter any enclosed or confined fire space without 
Firefighting proper protective equipment.  This may include self-contained breathing apparatus to protect 
Procedures against the hazardous effects of combustion products and oxygen deficiencies.  If firefighters 

cannot work upwind to the fire, respiratory protective equipment must be worn.  Cool tanks 
and containers exposed to fire with water. 

6. ACCIDENTAL RELEASE MEASURES 

Precautions if 
Material is Spilled 
or Released 

Eliminate all potential sources of ignition.  Handling equipment and tools should be grounded 
to prevent sparking.  Contain spill, evacuate non-essential personnel, and safely stop flow.  
Blanket spill with foam or use water fog to reduce vapor cloud.  On hard surfaces, spilled 
material may create a slipping hazard.  Equip cleanup crews with proper protective 
equipment (as specified in Section 8) and advise of hazards.  Clean up by recovering as 
much spilled or contaminated materials as possible and placing into closed containers.
Consult with an environmental professional for the federal, state and local cleanup and 
reporting requirements for spills and releases. 

7.  HANDLING and STORAGE 

Handling, 
Storage and
Decontamination 
Procedures 

Avoid exposure to liquid and gas vapors.  Odor is not a reliable warning of overexposure.  
Use only with adequate ventilation.   
Keep away from sources of heat, flames, sparks or other ignition sources.  Storage and use 
areas should be “No Smoking” areas.  Containers should be bonded and grounded for 
transfers to avoid static sparks.  
Outside or detached storage is preferred.  Inside storage should be in a standard flammable 
liquids storage warehouse, room or cabinet.  Separate from oxidizing materials. 
Filling Portable Containers (less than 10 gallons) - to minimize static spark hazard: 

1. Fill only metal containers or those approved to hold gasoline; 
2. Place containers on the ground while dispensing fuel; 
3. Keep hose nozzle in contact with the approved container during the entire filling  

process. 

DO NOT fill any portable container in or on a vehicle. 
“Empty” containers retain liquid and vapor residues and can be dangerous.  Do not 
pressurize, cut, weld, drill, grind or expose to heat, flame, sparks, static electricity, or other 
sources of ignition containers with ANY residue; they may explode and cause injury or death. 
For determining National Electrical Code (NEC) Hazardous (Classified) Location 
requirements for electrical installation, consider this material Class 1, Group D. 
KEEP OUT OF REACH OF CHILDREN! 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering 
Controls 

Respiratory 

Where possible, use adequate ventilation to keep vapor and mist concentrations of this 
material below the occupational exposure limits shown in Section 2.  Electrical equipment 
should comply with National Electrical Code (NEC) standards (see Section 7). 
A NIOSH/MSHA-approved air-purifying respirator with an organic vapor cartridge may be 
permissible under certain circumstances where airborne concentrations may exceed the 
exposure limits in Section 2. Consult a health and safety professional for guidance in 
respirator selection.  Respirator use should comply with OSHA 29 CFR 1910.134. 
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UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

CAUTION:  The protection provided by air-purifying respirators is limited.  Use a positive 
pressure air-supplied respirator if there is any potential for an uncontrolled release, if 
exposure levels are not known, or if concentrations exceed the protection limits of the air-
purifying respirator. 

Eyes Eye protection should be worn.  If there is potential for splashing or spraying, chemical 
protective goggles and a face shield should be worn.  If contact lenses are worn, consult an 
eye specialist or a safety professional for additional precautions.  Suitable eye wash water 
should be available in case of eye contact with this material. 

Skin Avoid prolonged and/or repeated skin contact.  If conditions or frequency of use make 
significant contact likely, clean and impervious clothing such as gloves, apron, boots and 
facial protection should be worn.  Nitrile and Viton protective clothing material is 
recommended. 
Non-impervious clothing which becomes contaminated with this material should be removed 
promptly and not reworn until the material is effectively removed from the clothing. 

Other Hygienic
and Work 
Practices 

Use good personal hygiene practices.  In case of skin contact, wash with mild soap and 
water or a waterless hand cleaner.  Wash hands and other exposed areas thoroughly before 
eating, drinking, smoking, or using toilet facilities. 

9. PHYSICAL and CHEMICAL PROPERTIES 

Boiling Point: AP 35°F to 437°F 
Viscosity Units, Temp. (Method): N/AP 
Dry Point: AP 430°F 
Freezing Point: N/AP 
Vapor Pressure, Temp. (Method): AP 5 to 15 at 100°F (REID-PSIA) 
Volatile Characteristics: Appreciable 
Specific Gravity (H2O = 1 @ 39.2OF): AP 0.7 to 0.8 
Vapor Sp. Gr. (Air = 1.0 @ 60OF - 90OF): AP 4 
Solubility in Water: Slight 
PH: N/AP 
Appearance and Odor: Colorless to straw-colored liquid; petroleum naphtha odor. 
Other Physical and Chemical Properties: Vapor pressure will vary seasonally in compliance with 

industry standards and federal and state regulations. 

10. STABILITY and REACTIVITY 

Stability Stable 
Hazardous Polymerization Not expected to occur. 
Other Chemical Reactivity Reacts with oxidizing materials. 

Conditions to Heat, sparks, flame, and build up of static electricity. 
Avoid 
Materials to Halogens, strong acids, alkalies, and oxidizers. 
Avoid 
Hazardous or Burning or excessive heating may produce carbon monoxide and other harmful gases or 
Decomposition vapors including oxides and/or other compounds of sulfur. 
Products The inhalation of components of exhaust from combusted fuel can be fatal in high 

concentrations in an enclosed area.  Exposure to exhaust from this fuel should be 
minimized. 
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UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

11.   TOXICOLOGICAL INFORMATION 

Toxicological 
Information 

Inhalation 

Eye Contact 
Skin Contact 

Ingestion 

The information found in this section is written for medical, toxicology, occupational health 
and safety professionals.  This section provides technical information on the toxicity testing 
of this or similar materials or its components.  If clarification of the technical content is 
needed, consult a professional in the areas of expertise listed above. 
Toxicity studies on this material resulted in LC50 values greater than 5.0 mg/l indicating a 
low potency.  There were signs of respiratory tract irritation and central nervous system 
depression. 
Minimal to no irritation in animal studies. 
Animal studies resulted in moderate skin irritation following short term or prolonged/repeated 
exposure.  The acute dermal toxicity tests indicate LD50 values greater than 2.0 g/kg 
indicating a low potency.  Exposure to sunlight does not increase skin irritation.  This 
material appears to be non-sensitizing. 
The acute oral toxicity tests produced LD50 values greater than 5.0 g/kg indicating a low 
potency.  There were signs of gastrointestinal tract irritation and central nervous system 
depression. 

Prolonged/ 
Repeated
Exposures 

Additional 
Ethanol Toxicity
Information 

Additional  
MTBE Toxicity
Information 

Twenty-eight day dermal toxicity studies resulted in moderate skin irritation.  In some studies 
changes in liver, kidney, testes and whole body weights were noted, but no significant 
systemic tissue changes characteristic of disease.  Ninety-day dermal toxicity studies with 
similar material resulted in moderate skin irritation and not other significant observations or 
systemic tissue changes characteristic of disease.  Twenty-eight day inhalation toxicity study 
similar materials resulted in kidney damage in male rats.  
A two-year inhalation study with a generic unleaded gasoline formulated by the American 
Petroleum Institute caused kidney damage and kidney tumors in male rats and liver tumors 
in female mice.  These effects are considered specific to these laboratory animals and not 
applicable to humans. 
Exposure to components of gasoline such as benzene, toluene, xylene, ethylbenzene, 
trimethylbenzene, and N-hexane has also been shown to affect reproductive capacity and/or 
fetal development in laboratory animals.   
Studies with laboratory animals (dogs) indicate that exposure to extremely high 
concentrations of gasoline (greater than 50,000 ppm) may cause irregular heartbeats and 
sudden death.  Exposures of laboratory animals to some components of this material at very
high concentrations, well above the recommended exposure limits in Section 2, have 
resulted in cardiac sensitization with irregular heartbeats. 
Exposure to n-hexane at concentrations considerably higher than the current permissible 
exposure limit has reportedly been associated with peripheral neuropathy.  Commercial 
hexane exposures up to 9000 ppm were not carcinogenic in laboratory animals. 
In animal studies and in workers with chronic benzene poisoning, alterations in structure of 
chromosomes in bone marrow and white blood cells have been observed.  
Exposures to ethanol in gasoline are considerably lower than levels which have caused 
adverse health effects.  Adverse health effects are not expected to occur at exposure levels 
typically encountered in the use of ethanol as a gasoline additive.   
Prolonged and repeated exposure to ethanol vapor above 1000 ppm may cause headache, 
lack of coordination, sleepiness, fatigue, and difficulty concentrating.  Chronic ingestion of 
ethanol in the form of alcoholic beverages has resulted in liver, stomach, heart and nervous 
system damage as well as cancers of the mouth, pharynx, larynx, esophagus, and liver in 
humans.  Repeated ingestion of ethanol in the form of alcoholic beverages by pregnant 
women has caused miscarriage, premature birth and low birth weight, and birth defects (fetal 
alcohol syndrome). 
MTBE at very high exposure levels (8000 ppm) did induce developmental toxicity in mice, 
but only at levels where there was also maternal toxicity.  In rabbits exposed to the same 
MTBE levels, there were no indicators of any effects on the offspring, even in the presence 
of maternal toxicity.  The abnormal findings in the mice (cleft palate, etc.) are well-
recognized effects of stress in the pregnant mouse and have no correlation with 
development hazards in humans. 
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UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

Chronic toxicity studies have been completed for MTBE.  In these studies, B6C3Fl mice and 
F344 rats were exposed to 400, 3000, or 8000 ppm MTBE vapors, 6 hrs/day, 5 days/week 
for life.  Few adverse effects were noted for either rats or mice. 
Male and female mice exposed to 8000 ppm MTBE vapors developed a slightly higher 
incidence of benign liver tumors during their lifetime.  No other adverse effects or increases 
in tumor incidences were found. 
Male and female rats exposed to high concentrations of MTBE vapors developed an
increasing incidence of chronic progressive kidney damage, an effect typically noted in aging 
rats.  These effects were most severe in 3000 and 8000 ppm exposure groups and were 
accompanied by an increased incidence of kidney tumors (males only).  These findings are 
consistent with kidney damage associated with accumulation of protein in cells, an effect
which may be unique to the male rat.  Benign testicular tumors were numerically increased in 
high dose MTBE male rats, but this is an age-related lesion which typically occurs in a very 
high proportion of control untreated rats. 
MTBE does not appear to be a mutagen. 
All of these effects either occur in tissues prone to the development of tumors or may occur 
by a mechanism not considered relevant to humans.  The significance of these findings for 
human health hazards estimation is unclear.  Furthermore, IARC has determined that MTBE 
is not classifiable as to its carcinogenicity to humans (Group 3). 

12.   ECOLOGICAL INFORMATION 

 Not Available 

13.   DISPOSAL CONSIDERATIONS 

Waste Disposal 
Methods 

Consult an environmental professional to determine if state or federal regulations would 
classify this material as a hazardous waste.  Use only approved transporters, recyclers, 
treatment, storage or disposal facilities.  Comply with all federal, state and local laws 
pertaining to waste management. 

14.   TRANSPORT INFORMATION 

UN Proper Shipping Name Gasoline 
UN Hazard Class 3 
UN Number UN1203 
UN Packing Group PGII 
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UNLEADED GASOLINE (UNBRANDED) MSDS No. APPC975 Ver. 1 

15.   REGULATORY INFORMATION 

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA), TITLE III 
Section 311/312 Hazard Categories:
Acute Health Hazard 
Delayed (chronic) health hazard 
Fire hazard 
Section 313: 
This product contains the following chemicals subject to the reporting requirements established by SARA Title III: 
BENZENE 
CYCLOHEXANE 
ETHYLBENZENE 
METHYL TERT-BUTYL ETHER 
TOLUENE 
XYLENE 

TOXIC SUBSTANCES CONTROL ACT (TSCA)
All components of this product are listed on the TSCA Inventory. 

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT (CERCLA)
This material is covered by CERCLA's PETROLEUM EXEMPTION. 
(Refer to 40 CFR 307.14) 

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 - PROPOSITION 65 
PROP 65 WARNING LABEL: 
Chemicals known to the State to cause cancer, birth defects, or other reproductive harm are found in gasoline, 
crude oil, and many other petroleum products and their vapors, or result from their use.  Read and follow label 
directions and use care when handling or using all petroleum products. 
WARNING: 
This product contains the following chemical(s) listed by the State of California as known to cause cancer or birth 
defects or other reproductive harm. 

BENZENE (C) (R) 

TOLUENE (R) 

Other Prop 65 chemicals will result under certain conditions from the use of this material.  For example, burning 
fuels produces combustion products including carbon monoxide, a Prop 65 reproductive toxin. 
(C) = Carcinogen 
(R) = Birth Defects or other Reproductive Harm 

16.   OTHER INFORMATION 

General Because of volatility characteristics, gasoline vapors may have concentrations of 
Comments components different from those of liquid gasoline. The major components of gasoline 

vapors from liquid gasoline are butane, isobutane, pentane and isopentane. 
The information and conclusions herein reflect normal operating conditions and may be from 
sources other than direct test data on the mixture itself. 

Abbreviations: EQ = Equal AP = Approximately N/P = No Applicable Information Found  
LT = Less Than UK = Unknown N/AP = Not Applicable 
GT = Greater Than TR = Trace N/DA = No Data Available 

Disclaimer of Liability 
The information in this MSDS was obtained from sources which we believe are reliable.  HOWEVER, THE INFORMATION IS PROVIDED WITHOUT ANY 
WARRANTY, EXPRESS OR IMPLIED, REGARDING ITS CORRECTNESS. 

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may be beyond our knowledge.  FOR THIS AND 
OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND EXPRESSLY DISCLAIM LIABILITY FOR LOSS DAMAGE OR EXPENSE ARISING OUT OF 
OR IN ANY WAY CONNECTED WITH THE HANDLING, STORAGE, USE OR DISPOSAL OF THE PRODUCT. 

This MSDS was prepared and is to be used only for this product. If the product is used as a component in another product, this MSDS information may not be 
applicable. 
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Material Safety Data Sheet 
Isopropyl alcohol MSDS 

Section 1: Chemical Product and Company Identification 

Product Name: Isopropyl alcohol Contact Information: 

Sciencelab.com, Inc.Catalog Codes: SLI1153, SLI1579, SLI1906, SLI1246, 
14025 Smith Rd.SLI1432 
Houston, Texas 77396 

CAS#: 67-63-0 
US Sales: 1-800-901-7247 

RTECS: NT8050000 International Sales: 1-281-441-4400 

Order Online: ScienceLab.comTSCA: TSCA 8(b) inventory: Isopropyl alcohol 

CHEMTREC (24HR Emergency Telephone), call:CI#: Not available. 
1-800-424-9300 

Synonym:  2-Propanol 
International CHEMTREC, call: 1-703-527-3887 

Chemical Name: isopropanol 
For non-emergency assistance, call: 1-281-441-4400 

Chemical Formula: C3-H8-O 

Section 2: Composition and Information on Ingredients 

Composition: 

Name CAS # % by Weight 

Isopropyl alcohol 67-63-0 100 

Toxicological Data on Ingredients: Isopropyl alcohol: ORAL (LD50): Acute: 5045 mg/kg [Rat]. 3600 mg/kg [Mouse]. 6410 
mg/kg [Rabbit]. DERMAL (LD50): Acute: 12800 mg/kg [Rabbit]. 

Section 3: Hazards Identification 

Potential Acute Health Effects: 
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, 
sensitizer, permeator). 

Potential Chronic Health Effects: 
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) 
by ACGIH, 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not 
available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female, Development toxin [POSSIBLE]. 
The substance may be toxic to kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the 
substance can produce target organs damage. 

Section 4: First Aid Measures 
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Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15 
minutes. Cold water may be used. Get medical attention. 

Skin Contact: 
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water 
may be used. 

Serious Skin Contact: Not available. 

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 
attention if symptoms appear. 

Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If 
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical 
attention. 

Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious 
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear. 

Serious Ingestion: Not available. 

Section 5: Fire and Explosion Data 

Flammability of the Product: Flammable. 

Auto-Ignition Temperature: 399°C (750.2°F) 

Flash Points: CLOSED CUP: 11.667°C (53°F) - 12.778 deg. C (55 deg. F) (TAG) 

Flammable Limits: LOWER: 2% UPPER: 12.7% 

Products of Combustion: These products are carbon oxides (CO, CO2). 

Fire Hazards in Presence of Various Substances: 
Highly flammable in presence of open flames and sparks, of heat. Flammable in presence of oxidizing materials. Non-
flammable in presence of shocks. 

Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Explosive in presence of open flames and 
sparks, of heat. 

Fire Fighting Media and Instructions: 
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, 
water spray or fog. 

Special Remarks on Fire Hazards: 
Vapor may travel considerable distance to source of ignition and flash back. CAUTION: MAY BURN WITH NEAR INVISIBLE 
FLAME. Hydrogen peroxide sharply reduces the autoignition temperature of Isopropyl alcohol. After a delay, Isopropyl 
alcohol ignites on contact with dioxgenyl tetrafluorborate, chromium trioxide, and potassium tert-butoxide. When heated to 
decomposition it emits acrid smoke and fumes. 

Special Remarks on Explosion Hazards: 
Secondary alcohols are readily autooxidized in contact with oxygen or air, forming ketones and hydrogen peroxide. It can 
become potentially explosive. It reacts with oxygen to form dangerously unstable peroxides which can concentrate and 
explode during distillation or evaporation. The presence of 2-butanone increases the reaction rate for peroxide formation. 
Explosive in the form of vapor when exposed to heat or flame. May form explosive mixtures with air. Isopropyl alcohol + 
phosgene forms isopropyl chloroformate and hydrogen chloride. In the presence of iron salts, thermal decompositon can 
occur, whicn in some cases can become explosive. A homogeneous mixture of concentrated peroxides + isopropyl alcohol are 
capable of detonation by shock or heat. Barium perchlorate + isopropyl alcohol gives the highly explosive alkyl perchlorates. 
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It forms explosive mixtures with trinitormethane and hydrogen peroxide. It produces a violent explosive reaction when heated 
with aluminum isopropoxide + crotonaldehyde. Mixtures of isopropyl alcohol + nitroform are explosive. 

Section 6: Accidental Release Measures 

Small Spill: 
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. 

Large Spill: 
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth, 
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined 
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS 
and with local authorities. 

Section 7: Handling and Storage 

Precautions: 
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not 
breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of insufficient ventilation, 
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep 
away from incompatibles such as oxidizing agents, acids. 

Storage: 
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and 
sealed until ready for use. Avoid all possible sources of ignition (spark or flame). 

Section 8: Exposure Controls/Personal Protection 

Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective 
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location. 

Personal Protection: 
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid 
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this 
product. 

Exposure Limits: 
TWA: 983 STEL: 1230 (mg/m3) [Australia] TWA: 200 STEL: 400 (ppm) from ACGIH (TLV) [United States] [1999] TWA: 980 
STEL: 1225 (mg/m3) from NIOSH TWA: 400 STEL: 500 (ppm) from NIOSH TWA: 400 STEL: 500 (ppm) [United Kingdom 
(UK)] TWA: 999 STEL: 1259 (mg/m3) [United Kingdom (UK)] TWA: 400 STEL: 500 (ppm) from OSHA (PEL) [United States] 
TWA: 980 STEL: 1225 (mg/m3) from OSHA (PEL) [United States]Consult local authorities for acceptable exposure limits. 

Section 9: Physical and Chemical Properties 

Physical state and appearance: Liquid. 

Odor: 
Pleasant. Odor resembling that of a mixture of ethanol and acetone. 

Taste: Bitter. (Slight.) 

Molecular Weight: 60.1 g/mole 
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Color: Colorless. 

pH (1% soln/water): Not available. 

Boiling Point: 82.5°C (180.5°F) 

Melting Point: -88.5°C (-127.3°F) 

Critical Temperature: 235°C (455°F) 

Specific Gravity: 0.78505 (Water = 1) 

Vapor Pressure: 4.4 kPa (@ 20°C) 

Vapor Density: 2.07 (Air = 1) 

Volatility: Not available. 

Odor Threshold: 
22 ppm (Sittig, 1991) 700 ppm for unadapted panelists (Verschuren, 1983). 

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0.1 

Ionicity (in Water): Not available. 

Dispersion Properties: See solubility in water, methanol, diethyl ether, n-octanol, acetone. 

Solubility: 
Easily soluble in cold water, hot water, methanol, diethyl ether, n-octanol, acetone. Insoluble in salt solution. Soluble in 
benzene. Miscible with most organic solvents including alcohol, ethyl alcohol, chloroform. 

Section 10: Stability and Reactivity Data 

Stability: The product is stable. 

Instability Temperature: Not available. 

Conditions of Instability: Heat, Ignition sources, incompatible materials 

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis. 

Corrosivity: Non-corrosive in presence of glass. 

Special Remarks on Reactivity: 
Reacts violently with hydrogen + palladium combination, nitroform, oleum, COCl2, aluminum triisopropoxide, oxidants 
Incompatible with acetaldehyde, chlorine, ethylene oxide, isocyanates, acids, alkaline earth, alkali metals, caustics, amines, 
crotonaldehyde, phosgene, ammonia. Isopropyl alcohol reacts with metallic aluminum at high temperatures. Isopropyl alcohol 
attacks some plastics, rubber, and coatings. Vigorous reaction with sodium dichromate + sulfuric acid. 

Special Remarks on Corrosivity: May attack some forms of plastic, rubber and coating 

Polymerization: Will not occur. 

Section 11: Toxicological Information 

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. 

Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral 
toxicity (LD50): 3600 mg/kg [Mouse]. Acute dermal toxicity (LD50): 12800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 
16000 8 hours [Rat]. 

Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC. 
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female, Development toxin [POSSIBLE]. May cause 
damage to the following organs: kidneys, liver, skin, central nervous system (CNS). 
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Other Toxic Effects on Humans: 
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer, permeator). 

Special Remarks on Toxicity to Animals: Not available. 

Special Remarks on Chronic Effects on Humans: 
M a y c a u s e a d v e r s e r e p r o d u c t i v e / t e r a t o g e n i c e f f e c t s ( f e r t i l i t y , f e t o x i c i t y , d e v e l o p m e 
n t a l abnormalities(developmental toxin)) based on animal studies. Detected in maternal milk in human. 

Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: May cause mild skin irritation, and sensitization. Eyes: Can cause eye irritation. 
Inhalation: Breathing in small amounts of this material during normal handling is not likely to cause harmful effects. However, 
breathing large amounts may be harmful and may affect the respiratory system and mucous membranes (irritation), behavior 
and brain (Central nervous system depression - headache, dizziness, drowsiness, stupor, incoordination, unconciousness, 
coma and possible death), peripheral nerve and senstation, blood, urinary system, and liver. Ingestion: Swallowing small 
amouts during normal handling is not likely to cause harmful effects. Swallowing large amounts may be harmful. Swallowing 
large amounts may cause gastrointestinal tract irritation with nausea, vomiting and diarrhea, abdominal pain. It also may 
affect the urinary system, cardiovascular system, sense organs, behavior or central nervous system (somnolence, generally 
depressed activity, irritability, headache, dizziness, drowsiness), liver, and respiratory system (breathing difficulty). Chronic 
Potential Health Effects: May cause defatting of the skin and dermatitis and allergic reaction. May cause adverse reproductive 
effects based on animal data (studies). 

Section 12: Ecological Information 

Ecotoxicity: Ecotoxicity in water (LC50): 100000 mg/l 96 hours [Fathead Minnow]. 64000 mg/l 96 hours [Fathead Minnow]. 

BOD5 and COD: Not available. 

Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise. 

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic. 

Special Remarks on the Products of Biodegradation: Not available. 

Section 13: Disposal Considerations 

Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental control regulations. 

Section 14: Transport Information 

Section 15: Other Regulatory Information 

DOT Classification: CLASS 3: Flammable liquid. 

Identification: : Isopropyl Alcohol UNNA: 1219 PG: II 

Special Provisions for Transport: Not available. 

Federal and State Regulations: 
Connecticut hazardous material survey.: Isopropyl alcohol Illinois toxic substances disclosure to employee act: Isopropyl 
alcohol Rhode Island RTK hazardous substances: Isopropyl alcohol Pennsylvania RTK: Isopropyl alcohol Florida: Isopropyl 
alcohol Minnesota: Isopropyl alcohol Massachusetts RTK: Isopropyl alcohol New Jersey: Isopropyl alcohol New Jersey spill 
list: Isopropyl alcohol Director's list of Hazardous Substances: Isopropyl alcohol Tennesee: Isopropyl alcohol TSCA 8(b) 
inventory: Isopropyl alcohol TSCA 4(a) final testing order: Isopropyl alcohol TSCA 8(a) IUR: Isopropyl alcohol TSCA 8(d) H 
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and S data reporting: Isopropyl alcohol: Effective date: 12/15/86 Sunset Date: 12/15/96 TSCA 12(b) one time export: Isopropyl 
alcohol SARA 313 toxic chemical notification and release reporting: Isopropyl alcohol 

Other Regulations: 
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the 
European Inventory of Existing Commercial Chemical Substances. 

Other Classifications: 

WHMIS (Canada): 
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects 
(TOXIC). 

DSCL (EEC): 
R11- Highly flammable. R36- Irritating to eyes. S7- Keep container tightly closed. S16- Keep away from sources of ignition 
- No smoking. S24/25- Avoid contact with skin and eyes. S26- In case of contact with eyes, rinse immediately with plenty of 
water and seek medical advice. 

HMIS (U.S.A.): 

Health Hazard: 2 

Fire Hazard: 3 

Reactivity: 0 

Personal Protection: h 

National Fire Protection Association (U.S.A.): 

Health: 1 

Flammability: 3 

Reactivity: 0 

Specific hazard: 

Protective Equipment: 
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator 
when ventilation is inadequate. Splash goggles. 

Section 16: Other Information 

References: Not available. 

Other Special Considerations: Not available. 

Created: 10/09/2005 05:53 PM 

Last Updated: 05/21/2013 12:00 PM 

The information above is believed to be accurate and represents the best information currently available to us. However, we 
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume 
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for 
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for 
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com 
has been advised of the possibility of such damages. 

p. 6 



 
 

         

 

  

 
 

   

 

 
 

   

  
 

 
  

 
 

  

  
 

 
  

   

    

 
 

      

 
 

   

 
 

 

 

 

 

 

 

 
 

   

  
  

   

 
 

  

   

   

   

 
 

  

msds_liquinox_english_osha 

LIQUINOX MSDS 

Section 1 : MANUFACTURER INFORMATION 

Supplier: Same as manufacturer. 

Manufacturer: Alconox, Inc. 
30 Glenn St. 
Suite 309 
White Plains, NY 10603. 

Manufacturer emergency 800-255-3924. 
phone number: 813-248-0585 (outside of the United States). 

Manufacturer: Alconox, Inc. 
30 Glenn St. 
Suite 309 
White Plains, NY 10603. 

Supplier MSDS date: 2005/02/24 

D.O.T. Classification: Not regulated. 

Section 2 : HAZARDOUS INGREDIENTS 

C.A.S. CONCENTRATION 
% Ingredient Name T.L.V. LD/50 LC/50 

25155-
30-0 

10-30 SODIUM 
DODECYLBENZENESULFONATE 

NOT 
AVAILABLE 

438 
MG/KG 
RAT 
ORAL 

1330 
MG/KG 
MOUSE 
ORAL 

NOT 
AVAILABLE 

Section 3 : PHYSICAL / CHEMICAL CHARACTERISTICS 

Physical state: Liquid. 

Appearance & odor: Odourless. 
Pale yellow. 

Odor threshold (ppm): Not available. 

Vapour pressure @ 20°C (68°F). 
(mmHg): 17 

Vapour density (air=1): >1 

Volatiles (%) 

By volume: Not available. 

Evaporation rate 
< 1.

(butyl acetate = 1): 

MS 01.40.01.03.04.0 Page 1 of 4 



 
 

         

   

   

   

  
  

   

   

    

 
 

   

 
  

  
 

  

  
 

  

   

 
  

 
   

 
 

  

  

   

 
 

  

   

    

 
 

   

   

 
  

 
 

  

   
 

 
 

msds_liquinox_english_osha 

Boiling point (°C): 100 (212F) 

Freezing point (°C): Not available. 

pH: 8.5 

Specific gravity @ 20 °C: (water = 1). 
1.083 

Solubility in water (%): Complete. 

Coefficient of water\oil 
dist.: Not available. 

VOC: None 

Section 4 : FIRE AND EXPLOSION HAZARD DATA 

Flammability: Not flammable. 

Conditions of 
Surrounding fire.

flammability: 

Extinguishing media: Carbon dioxide, dry chemical, foam. 
Water 
Water fog. 

Special procedures: Self-contained breathing apparatus required. 
Firefighters should wear the usual protective gear. 
Use water spray to cool fire exposed containers. 

Auto-ignition 
Not available.temperature: 

Flash point (°C), 
None

method: 

Lower flammability 
limit (% vol): Not applicable. 

Upper flammability 
Not applicable.

limit (% vol): 

Not available. 

Sensitivity to mechanical 
impact: Not available. 

Hazardous combustion Oxides of carbon (COx). 
products: Hydrocarbons. 

Rate of burning: Not available. 

Explosive power: Containers may rupture if exposed to heat or fire. 

Section 5 : REACTIVITY DATA 

Chemical stability: Product is stable under normal handling and storage conditions. 

Conditions of instability: Extreme temperatures. 

Hazardous 
Will not occur.

polymerization: 

Incompatible Strong acids. 
substances: Strong oxidizing agents. 

Hazardous 
decomposition products: See hazardous combustion products. 

Section 6 : HEALTH HAZARD DATA 

MS 01.40.01.03.04.0 Page 2 of 4 



 
 

         

   

 
  

   

   

   

  
  

 
  

 
  

 
  

 
  

   

   

   

   

   

   

 
  

   

  
 

  

  

  

  
  

  
 

   

 
 

  
 

 
 

 
 

  

   

 
 

 
 

msds_liquinox_english_osha 

Route of entry: Skin contact, eye contact, inhalation and ingestion. 

Effects of Acute 
Exposure 

Eye contact: May cause irritation. 

Skin contact: Prolonged and repeated contact may cause irritation. 

Inhalation: May cause headache and nausea. 

Ingestion: May cause vomiting and diarrhea. 
May cause gastric distress. 

Effects of chronic 
See effects of acute exposure.

exposure: 

LD50 of product, species 
> 5000 mg/kg rat oral.

& route: 

LC50 of product, species 
Not available.

& route: 

Exposure limit of 
Not available.

material: 

Sensitization to product: Not available. 

Carcinogenic effects: Not listed as a carcinogen. 

Reproductive effects: Not available. 

Teratogenicity: Not available. 

Mutagenicity: Not available. 

Synergistic materials: Not available. 

Medical conditions 
Not available.

aggravated by exposure: 

First Aid 

Skin contact: Remove contaminated clothing. 
Wash thoroughly with soap and water. 
Seek medical attention if irritation persists. 

Eye contact: Check for and remove contact lenses. 
Flush eyes with clear, running water for 15 minutes while holding 
eyelids open: if irritation persists, consult a physician. 

Inhalation: Remove victim to fresh air. 
If irritation persists, seek medical attention. 

Ingestion: Do not induce vomiting, seek medical attention. 
Dilute with two glasses of water. 
Never give anything by mouth to an unconscious person. 

Section 7 : PRECAUTIONS FOR SAFE HANDLING AND USE 

Leak/Spill: Contain the spill. 
Prevent entry into drains, sewers, and other waterways. 
Wear appropriate protective equipment. 
Small amounts may be flushed to sewer with water. 
Soak up with an absorbent material. 
Place in appropriate container for disposal. 
Notify the appropriate authorities as required. 

Waste disposal: In accordance with local and federal regulations. 

Handling procedures and Protect against physical damage. 
equipment: Avoid breathing vapors/mists. 

Wear personal protective equipment appropriate to task. 

MS 01.40.01.03.04.0 Page 3 of 4 
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Wash thoroughly after handling. 
Keep out of reach of children. 
Avoid contact with skin, eyes and clothing. 
Avoid extreme temperatures. 
Launder contaminated clothing prior to reuse. 

Storage requirements: Store away from incompatible materials. 
Keep containers closed when not in use. 

Section 8 : CONTROL MEASURES 

Precautionary Measures 

Gloves/Type: 

Wear appropriate gloves. 

Respiratory/Type: None required under normal use. 

Eye/Type: 

Footwear/Type: Safety shoes per local regulations. 

Clothing/Type: As required to prevent skin contact. 

Other/Type: Eye wash facility should be in close proximity. 
Emergency shower should be in close proximity. 

Ventilation 
requirements: Local exhaust at points of emission. 

Safety glasses recommended. 

MS 01.40.01.03.04.0 Page 4 of 4 



                        

        
                                           

  

 

   

 
 

 

 

 
   

  

 
     

  
     

  
     

     
  

 
 

 
  

 
 

  
  

 
   

 
   

 
  

 
  

 
   

 
 

 
  

  
 

  
  

    
Section 1. Chemical Product and Company Identification 
Catalog Number(s) 

00654-00, 05942-21, 05942-22, 05942-24, 05942-25, 05942-26, 05942-27, 35653-01, 35654-00 
Product Identity 

BUFFER, Standard, pH 4.01; BUFFER, High Accuracy, pH 4.000 (Color Coded Red) 
Manufacturer’s Name 

RICCA CHEMICAL COMPANY 

Emergency Telephone Number (24 hr) 

CHEMTREC®:  800-424-9300 
Address (Number, Street, City, State, and ZIP Code) 

P.O. Box 13090 

Telephone Number For Information 

817-461-5601 

Arlington, Texas 76094 

 Date Prepared 

 3-7-2000 
Section 2. Composition / Information on Ingredients 

 Percent Exposure Limits 

Component CAS Registry # Concentration ACGIH TLV OSHA PEL 

Potassium Acid Phthalate 877-24-7 0.95 – 1.05 N/A N/A 

Preservative* proprietary <0.5 N/A N/A 
*(No Mercury compounds or Formaldehyde) 
Inert Dye proprietary <0.1 N/A N/A 

Water, Deionized 7732-18-5 Balance N/A N/A 

Section 3. Hazards Identification 

 
EMERGENCY OVERVIEW 

Non-flammable, non-toxic, non-corrosive. Does not present any significant health hazards. Wash areas of contact with 
water. 

 
POTENTIAL HEALTH EFFECTS: 
TARGET ORGANS: eyes, skin. 

EYE CONTACT: May cause slight irritation. 

INHALATION: Not likely to be hazardous by inhalation. 

SKIN CONTACT: May cause slight irritation. 

INGESTION: Large doses may cause nausea, vomiting, diarrhea and cramps. 

CHRONIC EFFECTS / CARCINOGENICITY: 

IARC – No 
NTP – No 
OSHA – No 

TERATOLOGY (BIRTH DEFECT) INFORMATION: 

No information found in “Registry of Toxic Effects of Chemical Substances” or other information sources. 

REPRODUCTION INFORMATION: 

No information found in “Registry of Toxic Effects of Chemical Substances” or other information sources. 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 4.01     CATALOG NUMBER (S): 00654-00, 35654-00, 05942-21, 05942-22, 05942-24, 05942-25, 05942-26, 05942-27, 35653-01 
EFFECTIVE DATE: 03-20-2006   MSDS NUMBER 00506 Rev 3 Page 1 of 3 



                        

        
                                           

  

 
 

   
     

 
 

 
 

   
 

   
 

 
 

    
  

     
  

 
   

 
  

 
  

 
 

  
 

 
  

 
 

  
  

 
  

 
  

 
   

 
  

    

   
    

     
 

   

 
  

 

    

Section 4. First Aid Measures – In all cases, seek qualified evaluation. 
EYE CONTACT: Irrigate immediately with large quantity of water for at least 15 minutes. Call a physician if irritation 
develops. 

INHALATION: Remove to fresh air. Give artificial respiration if necessary. If breathing is difficult, give oxygen. 

SKIN CONTACT: Flush with plenty of water for at least 15 minutes. Call a physician if irritation develops. 

INGESTION: Dilute with water or milk. Call a physician if necessary. 

Section 5. Fire Fighting Measures 
FLAMMABLE PROPERTIES: 

FLASH POINT: N/A METHOD USED:  N/A 
FLAMMABLE LIMITS 

LFL: N/A UFL: N/A 
EXTINGUISHING MEDIA: Use any means suitable for extinguishing surrounding fire. 

FIRE & EXPLOSION HAZARDS: Not considered to be a fire or explosion hazard. 

FIRE FIGHTING INSTRUCTIONS: Use normal procedures/instructions. 

FIRE FIGHTING EQUIPMENT: Use protective clothing and breathing equipment appropriate for the surrounding fire. 

Section 6. Accidental Release Measures 
Absorb with suitable material and dispose of in accordance with local regulations. 

Section 7. Handling and Storage 
As with all chemicals, wash hands thoroughly after handling. Avoid contact with eyes and skin. Protect from freezing and 
physical damage. SAFETY STORAGE CODE: GENERAL 

Section 8. Exposure Controls / Personal Protection 
ENGINEERING CONTROLS: No specific controls are needed. Normal room ventilation is adequate. 

RESPIRATORY PROTECTION: Normal room ventilation is adequate. 

SKIN PROTECTION: Chemical resistant gloves. 

EYE PROTECTION: Safety glasses or goggles. 

Section 9. Physical and chemical Properties 
APPEARANCE: Clear, red colored liquid pH: 4 

ODOR: odorless BOILING POINT (OC): approximately 100 
SOLUBILITY IN WATER: infinite MELTING POINT (OC): approximately 0 

SPECIFIC GRAVITY: approximately 1 VAPOR PRESSURE: N/A 
Section 10. Stability and Reactivity 
CHEMICAL STABILITY: Stable under normal conditions of use and storage. 

INCOMPATIBILITY: Nitric Acid 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 4.01     CATALOG NUMBER (S): 00654-00, 35654-00, 05942-21, 05942-22, 05942-24, 05942-25, 05942-26, 05942-27, 35653-01 
EFFECTIVE DATE: 03-20-2006   MSDS NUMBER 00506 Rev 3 Page 2 of 3 



                        

        
                                           

  

 
  

 
  

 
 

 
 

  

 
  

 
  

   
 

 
 

  
    

   
  

   
   

  
    

  
 

 
 

  

  
  

    

     

     

  

 
 

 

      
     

 
 

 
 
 

 
 

 
 

  
 

    

HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of Carbon and Potassium. 

HAZARDOUS POLYMERIZATION: Will not occur. 

Section 11. Toxicological Information 
LD50, Oral, Rat: >3200 mg/kg (Potassium Acid Phthalate), details of toxic effects not reported other than lethal dose 
value. 

Section 12. Ecological Information 
ECOTOXICOLOGICAL INFORMATION: No information found. 

CHEMICAL FATE INFORMATION: No information found. 

Section 13. Disposal Considerations 
Dilute with water, neutralize with weak sodium hydroxide solution, and then flush to sewer if local regulations allow. If not 
allowed, save for recovery or recycling in an approved waste disposal facility. Always dispose of in accordance with 
local, state and federal regulations. 

Section 14. Transport Information (Not meant to be all inclusive) 
D.O.T. SHIPPING NAME: Not regulated 
D.O.T. HAZARD CLASS: None 

U.N. / N.A. NUMBER:  None 
PACKING GROUP: None 

D.O.T. LABEL: None 
Section 15. Regulatory Information (Not meant to be all inclusive - selected regulation represented) 
OSHA STATUS: The above items either do not contain any specifically hazardous material or the potentially hazardous 
material is present in such low concentration that the items do not present any immediate threat to health and safety. 
These items do not meet the OSHA Hazard Communication Standard (29 CFR 1910.1200) definition of a hazardous 
material. 

TSCA STATUS: All components of this solution are listed on the TSCA Inventory. 
CERCLA REPORTABLE QUANTITY: Not reportable 
SARA TITLE III:

 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES: No
 SECTION 311/312 HAZARDOUS CATEGORIES: No
 SECTION 313 TOXIC CHEMICALS: No 

RCRA STATUS: No 

CALIFORNIA PROPOSITION 65: Not listed 

Section 16. Other Information 
NFPA® Ratings: Health: 1 Flammability: 0 Reactivity: 0 Special Notice Key: None 
HMIS® Ratings: Health: 1 Flammability: 0 Reactivity: 0 Protective Equipment: B 
           (Protective eyewear, gloves) 

Rev 1, 10-16-2000: (Section 1) added catalog number 35653-01. 
Rev 2, 03-25-2003: Reviewed and approved. 
Rev 3, 03-20-2006: Reviewed and approved. 

When handled properly by qualified personnel, the product described herein does not present a significant health or safety hazard. Alteration of its 
characteristics by concentration, evaporation, addition of other substances, or other means may present hazards not specifically addressed herein and 
which must be evaluated by the user. The information furnished herein is believed to be accurate and represents the best data currently available to us. 
No warranty, expressed or implied, is made and RICCA CHEMICAL COMPANY assumes no legal responsibility or liability whatsoever resulting from its 
use. 
PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 4.01     CATALOG NUMBER (S): 00654-00, 35654-00, 05942-21, 05942-22, 05942-24, 05942-25, 05942-26, 05942-27, 35653-01 
EFFECTIVE DATE: 03-20-2006   MSDS NUMBER 00506 Rev 3 Page 3 of 3 



     
                                                     

 

   

 

 
 

  

 

 
   

  

 
     

 
     

 
      

 
     

     
  

 
 

 
   
 

 
 

  
  

 
   

 
 

 
  

 
  

 
   

  
  

 

  
  

      
Section 1. Chemical Product and Company Identification 
Catalog Number(s) 

00654-04, 35654-04, 05942-41, 05942-42, 05942-44, 05942-45, 35653-02 
Product Identity 

BUFFER, Standard, pH 7.00 (Color Coded Green) 
Manufacturer’s Name 

RICCA CHEMICAL COMPANY 

Emergency Telephone Number (24 hr) 

CHEMTREC®: 800-424-9300 
Address (Number, Street, City, State, and ZIP Code) 

P.O. Box 13090 

Telephone Number For Information 

817-461-5601 

Arlington, Texas 76094 

 Date Prepared 

3-8-2000 
Section 2. Composition / Information on Ingredients 

 Percent Exposure Limits 

Component CAS Registry # Concentration ACGIH TLV OSHA PEL 

Sodium Phosphate, Dibasic 7558-79-4 < 1 N/A N/A 

Potassium Phosphate, Monobasic 7778-77-0 < 1 N/A N/A 

Preservative* Proprietary < 0.1 N/A N/A 
*(No Mercury Compounds or Formaldehyde) 
Inert Dye Proprietary < 0.1 N/A N/A 

Water, Deionized 7732-18-5 Balance N/A N/A 

Section 3. Hazards Identification 

 
EMERGENCY OVERVIEW 

Non-flammable, non-toxic, non-corrosive. Does not present any significant health hazards. May cause irritation. Wash 
areas of contact with water 

 
POTENTIAL HEALTH EFFECTS: 
TARGET ORGANS: eyes, skin. 

EYE CONTACT: May cause slight irritation. 

INHALATION: May cause allergic respiratory reaction to those allergic to phosphates. 

SKIN CONTACT: May cause slight irritation to those allergic to phosphates. 

INGESTION: Large doses may cause stomach upset. 

CHRONIC EFFECTS / CARCINOGENICITY: 

IARC – No 
NTP – No 
OSHA – No 
TERATOLOGY (BIRTH DEFECT) INFORMATION: 

No information found in “Registry of Toxic Effects of Chemical Substances” or other information sources. 

REPRODUCTION INFORMATION: 

No information found in “Registry of Toxic Effects of Chemical Substances” or other information sources. 

PRODUCT IDENTITY: BUFFER, Standard, pH 7.00 (Color Coded Green) CAT. NO (S): 00654-04, 05942-41, 35654-04, 05942-42, 05942-44, 05942-45, 35653-02 
EFFECTIVE DATE: 3-20-2006 MSDS NUMBER 00507 Rev 3 Page 1 of 3 



     
                                                     

 
   

     
 

 
 

 
   

 
   

 
 

 
    

  

     
  

 
   

 
  

 
  

 
 

    

 
  

  
 

 
  

  

 
   

 
  

 
   

 
 

    

   
     

     
 

   

 
  

 

   

      
Section 4. First Aid Measures – In all cases, seek qualified evaluation. 
EYE CONTACT: Irrigate immediately with large quantity of water for at least 15 minutes. Call a physician if irritation 
develops. 

INHALATION: Remove to fresh air. Give artificial respiration if necessary. If breathing is difficult, give oxygen. 

SKIN CONTACT: Flush with plenty of water for at least 15 minutes. Call a physician if irritation develops. 

INGESTION: Dilute with water or milk. Call a physician if necessary. 

Section 5. Fire Fighting Measures 
FLAMMABLE PROPERTIES: 

FLASH POINT: N/A METHOD USED:  N/A 
FLAMMABLE LIMITS 

LFL: N/A UFL: N/A 
EXTINGUISHING MEDIA: Use any means suitable for extinguishing surrounding fire. 

FIRE & EXPLOSION HAZARDS: Not considered to be a fire or explosion hazard. 

FIRE FIGHTING INSTRUCTIONS: Use normal procedures/instructions. 

FIRE FIGHTING EQUIPMENT: Use protective clothing and breathing equipment appropriate for the surrounding fire. 

Section 6. Accidental Release Measures 
Absorb with suitable material (vermiculite, clay, etc.) and dispose of in accordance with local regulations. Check with 
local agencies for the proper disposal of phosphate containing solutions. 

Section 7. Handling and Storage 
As with all chemicals, wash hands thoroughly after handling. Avoid contact with eyes and skin. Protect from freezing and 
physical damage. SAFETY STORAGE CODE: GENERAL 

Section 8. Exposure Controls / Personal Protection 
ENGINEERING CONTROLS: No specific controls are needed. Normal room ventilation is adequate. 

RESPIRATORY PROTECTION: Normal room ventilation is adequate. 

SKIN PROTECTION: Chemical resistant gloves. 

EYE PROTECTION: Safety glasses or goggles. 

Section 9. Physical and chemical Properties 
APPEARANCE: Clear, green liquid pH: 7 

ODOR: Odorless BOILING POINT (OC): approximately 100 
SOLUBILITY IN WATER: Infinite MELTING POINT (OC): approximately 0 

SPECIFIC GRAVITY: approximately 1 VAPOR PRESSURE: N/A 
Section 10. Stability and Reactivity 
CHEMICAL STABILITY: Stable under normal conditions of use and storage. 

INCOMPATIBILITY: None identified. 

HAZARDOUS DECOMPOSITION PRODUCTS: Phosphorus oxides may form when heated to decomposition. 
PRODUCT IDENTITY: BUFFER, Standard, pH 7.00 (Color Coded Green) CAT. NO (S): 00654-04, 05942-41, 35654-04, 05942-42, 05942-44, 05942-45, 35653-02 
EFFECTIVE DATE: 3-20-2006 MSDS NUMBER 00507 Rev 3 Page 2 of 3 



     
                                                     

 
  

 
 

 
  

 

  

 
  

 
  

  
 

 
 

  
    

   
  

   
   
  

  
    

  
 

 
 

  
 

  
  

    

     

     

  

 
 

    
 

  
       
     

 
  

 
 

 
 

   
 

 

      
HAZARDOUS POLYMERIZATION: Will not occur. 

Section 11. Toxicological Information 
LD50, Oral, Rat: (Sodium Phosphate Dibasic) 17 gm/kg; LD50, Dermal, Rabbit: (Potassium Phosphate Monobasic) 
>4640 mg/kg; details of toxic effects not reported other than lethal dose value. 

Section 12. Ecological Information 
ECOTOXICOLOGICAL INFORMATION: No information found. 

CHEMICAL FATE INFORMATION: No information found. 

Section 13. Disposal Considerations 
Dilute with water, then flush to sewer if local regulations allow for the flushing of phosphate containing solutions. If not 
allowed, save for recovery or recycling in an approved waste disposal facility. Always dispose of in accordance with 
local, state and federal regulations. 

Section 14. Transport Information (Not meant to be all inclusive) 
D.O.T. SHIPPING NAME: Not regulated 
D.O.T. HAZARD CLASS: None 

U.N. / N.A. NUMBER:  None 
PACKING GROUP: None 

D.O.T. LABEL: None 

Section 15. Regulatory Information (Not meant to be all inclusive - selected regulation represented) 
OSHA STATUS: The above items either do not contain any specifically hazardous material or the potentially hazardous 
material is present in such low concentration that the items do not present any immediate threat to health and safety. 
These items do not meet the OSHA Hazard Communication Standard (29 CFR 1910.1200) definition of a hazardous 
material. 

TSCA STATUS: All components of this solution are listed on the TSCA Inventory or are mixtures (hydrates) of items listed 
on the TSCA Inventory. 
CERCLA REPORTABLE QUANTITY: Sodium Phosphate, Dibasic - 5,000 pounds. 
SARA TITLE III:

 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES: No
 SECTION 311/312 HAZARDOUS CATEGORIES: No
 SECTION 313 TOXIC CHEMICALS: No 

RCRA STATUS: No 

CALIFORNIA PROPOSITION 65: Not listed. 
PENNSYLVANIA: Sodium Phosphate Dibasic is listed as an environmental hazard on the state Hazardous Substance list. 

Section 16. Other Information 
NFPA Ratings: Health: 1 Flammability: 0 Reactivity: 0 Special Notice Key: None 
HMIS® Ratings: Health: 1 Flammability: 0 Reactivity: 0 Protective Equipment: B 
           (Protective eyewear, gloves) 
Rev 1, 8-25-2000: (Section 2) corrected concentration of preservative from 1 – 2 to < 0.1%. 
Rev 2, 03-25-2003: Reviewed and approved, (Section 15) added CERCLA reportable quantity. 
Rev 3, 03-20-2006: Reviewed and approved. 

When handled properly by qualified personnel, the product described herein does not present a significant health or safety hazard. 
Alteration of its characteristics by concentration, evaporation, addition of other substances, or other means may present hazards not 
specifically addressed herein and which must be evaluated by the user. The information furnished herein is believed to be accurate and 
represents the best data currently available to us. No warranty, expressed or implied, is made and RICCA CHEMICAL COMPANY 
assumes no legal responsibility or liability whatsoever resulting from its use. 
PRODUCT IDENTITY: BUFFER, Standard, pH 7.00 (Color Coded Green) CAT. NO (S): 00654-04, 05942-41, 35654-04, 05942-42, 05942-44, 05942-45, 35653-02 
EFFECTIVE DATE: 3-20-2006 MSDS NUMBER 00507 Rev 3 Page 3 of 3 



                        

       
                                            

 

   

  
 

 

 

 
   

  

 
     

 
     

 
     

 
     

     
  

 
 

 
    

 
 

  
  

 
   

 
   

 
  

 
  

 
   

 
 

 
  

 
 

 

    
Section 1. Chemical Product and Company Identification 
Catalog Number(s) 

00654-08, 35654-08, 05942-61, 05942-62, 05942-64, 05942-65, 05942-66, 05942-67, 35653-03 
Product Identity 

BUFFER, Standard, pH 10.00; BUFFER, High Accuracy, pH 10.000 (Color Coded Blue) 
Manufacturer’s Name 

RICCA CHEMICAL COMPANY 

Emergency Telephone Number (24 hr) 

CHEMTREC®:  800-424-9300 
Address (Number, Street, City, State, and ZIP Code) 

P.O. Box 13090 

Telephone Number For Information 

817-461-5601 

Arlington, Texas 76094 

 Date Prepared 

 3-8-2000 
Section 2. Composition / Information on Ingredients 

 Percent Exposure Limits 

Component CAS Registry # Concentration ACGIH TLV OSHA PEL 

Sodium Carbonate 497-19-8 < 1 N/A N/A 

Sodium Bicarbonate 144-55-8 < 1 N/A N/A 

Preservative* proprietary < 0.1 N/A N/A 
*(No Mercury compounds or Formaldehyde) 
Inert Dye proprietary < 0.1 N/A N/A 

Water, Deionized 7732-18-5 Balance N/A N/A 

Section 3. Hazards Identification 

 
EMERGENCY OVERVIEW 

Non-flammable, non-toxic, non-corrosive. Does not present any significant health hazards. Wash areas of contact with 
water. 

 
POTENTIAL HEALTH EFFECTS: 
TARGET ORGANS: eyes, skin. 

EYE CONTACT: May cause slight irritation. 

INHALATION: Not likely to be hazardous by inhalation. 

SKIN CONTACT: May cause slight irritation. 

INGESTION: Large doses may cause nausea, vomiting, diarrhea and cramps. 

CHRONIC EFFECTS / CARCINOGENICITY: 

IARC – No 
NTP – No 
OSHA – No 

TERATOLOGY (BIRTH DEFECT) INFORMATION: 

Mutation data cited in “Registry of Toxic Effects of Chemical Substances” for Sodium Bicarbonate in rats. 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 10.00      CATALOG NUMBER (S): 00654-08, 35654-08, 05942-61, 05942-62, 05942-64, 05942-65, 05942-66, 05942-67, 35653-03  
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00509 Rev 3 Page 1 of 4 



                        

       
                                            

 

  
 

 
   

     
 

 
 

 
   

 
   

 
 

 
    

  

     
  

 
   

 
  

 
  

 
 

  
   

 

 
  

 
 

  
  

 
   

 
  

 
   

 
 

    

   
     

     

    

REPRODUCTION INFORMATION: 

Reproductive data cited in “Registry of Toxic Effects of Chemical Substances” for Sodium Bicarbonate and Sodium 
Carbonate in mice. 

Section 4. First Aid Measures – In all cases, seek qualified evaluation. 
EYE CONTACT: Irrigate immediately with large quantity of water for at least 15 minutes. Call a physician if irritation 
develops. 

INHALATION: Remove to fresh air. Give artificial respiration if necessary. If breathing is difficult, give oxygen. 

SKIN CONTACT: Flush with plenty of water for at least 15 minutes. Call a physician if irritation develops. 

INGESTION: Dilute with water or milk. Call a physician if necessary. 

Section 5. Fire Fighting Measures 
FLAMMABLE PROPERTIES: 

FLASH POINT: N/A METHOD USED:  N/A 
FLAMMABLE LIMITS 

LFL: N/A UFL: N/A 
EXTINGUISHING MEDIA: Use any means suitable for extinguishing surrounding fire. 

FIRE & EXPLOSION HAZARDS: Not considered to be a fire or explosion hazard. 

FIRE FIGHTING INSTRUCTIONS: Use normal procedures/instructions. 

FIRE FIGHTING EQUIPMENT: Use protective clothing and breathing equipment appropriate for the surrounding fire. 

Section 6. Accidental Release Measures 
Absorb with suitable material and treat as normal refuse. Small amounts of the liquid may be flushed to the drain with 
excess water. Always dispose of in accordance with local regulations. 

Section 7. Handling and Storage 
As with all chemicals, wash hands thoroughly after handling. Avoid contact with eyes and skin. Protect from freezing and 
physical damage. SAFETY STORAGE CODE: GENERAL 

Section 8. Exposure Controls / Personal Protection 
ENGINEERING CONTROLS: No specific controls are needed. Normal room ventilation is adequate. 

RESPIRATORY PROTECTION: Normal room ventilation is adequate. 

SKIN PROTECTION: Chemical resistant gloves. 

EYE PROTECTION: Safety glasses or goggles. 

Section 9. Physical and chemical Properties 
APPEARANCE: Clear, blue colored liquid pH: 10 

ODOR: Odorless BOILING POINT (OC): approximately 100 
SOLUBILITY IN WATER: Infinite MELTING POINT (OC): approximately 0 

SPECIFIC GRAVITY: approximately 1 VAPOR PRESSURE: N/A 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 10.00      CATALOG NUMBER (S): 00654-08, 35654-08, 05942-61, 05942-62, 05942-64, 05942-65, 05942-66, 05942-67, 35653-03  
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00509 Rev 3 Page 2 of 4 



                        

       
                                            

 
 

   

 
  

 
  

 
  

 
 

 
 

 
  

 
  

 
  

   
     

 
  

    
   

  
   
   

  
    

  
 

 
  

  
  

    

     

     

  

 
 

 

      
     

 
 

 
 

 
 

 

    

Section 10. Stability and Reactivity 
CHEMICAL STABILITY: Stable under normal conditions of use and storage. 

INCOMPATIBILITY: Acids 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of Sodium. 

HAZARDOUS POLYMERIZATION: Will not occur. 

Section 11. Toxicological Information 
LD50, Oral, Rat: 4090 mg/kg (Sodium Carbonate), 4220 mg/kg (Sodium Bicarbonate), details of toxic effects not 
reported other than lethal dose value. 

Section 12. Ecological Information 
ECOTOXICOLOGICAL INFORMATION: No information found. 

CHEMICAL FATE INFORMATION: No information found. 

Section 13. Disposal Considerations 
Dilute with water, then flush to sewer if local regulations allow. If not allowed, save for recovery or recycling in an 
approved waste disposal facility. Always dispose of in accordance with local, state and federal regulations. 

Section 14. Transport Information (Not meant to be all inclusive) 
D.O.T. SHIPPING NAME: Not regulated 
D.O.T. HAZARD CLASS: None 

U.N. / N.A. NUMBER:  None 
PACKING GROUP: None 

D.O.T. LABEL: None 
Section 15. Regulatory Information (Not meant to be all inclusive - selected regulation represented) 
OSHA STATUS: The above items either do not contain any specifically hazardous material or the potentially hazardous 
material is present in such low concentration that the items do not present any immediate threat to health and safety. 
These items do not meet the OSHA Hazard Communication Standard (29 CFR 1910.1200) definition of a hazardous 
material. 
TSCA STATUS: All components of this solution are listed on the TSCA Inventory. 
CERCLA REPORTABLE QUANTITY: Not reportable 
SARA TITLE III:

 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES: No
 SECTION 311/312 HAZARDOUS CATEGORIES: No
 SECTION 313 TOXIC CHEMICALS: No 

RCRA STATUS: No 

CALIFORNIA PROPOSITION 65: Not listed. 

Section 16. Other Information 
NFPA® Ratings: Health: 1 Flammability: 0 Reactivity: 0 Special Notice Key: None 
HMIS® Ratings: Health: 1 Flammability: 0 Reactivity: 0 Protective Equipment: B 
           (Protective eyewear, gloves) 
Rev 1, 01-15-2003: added catalog number 35653-03. 
Rev 2, 03-25-2003: Reviewed and approved. 
Rev 3, 03-20-2006: Reviewed and approved. 

When handled properly by qualified personnel, the product described herein does not present a significant health or safety hazard. Alteration of its 
characteristics by concentration, evaporation, addition of other substances, or other means may present hazards not specifically addressed herein and 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 10.00      CATALOG NUMBER (S): 00654-08, 35654-08, 05942-61, 05942-62, 05942-64, 05942-65, 05942-66, 05942-67, 35653-03  
EFFECTIVE DATE: 3-20-2006   MSDS NUMBER 00509 Rev 3 Page 3 of 4 



                        

       
                                            

 
  

 

 

    
which must be evaluated by the user. The information furnished herein is believed to be accurate and represents the best data currently available to us. 
No warranty, expressed or implied, is made and RICCA CHEMICAL COMPANY assumes no legal responsibility or liability whatsoever resulting from its 
use. 

PRODUCT IDENTITY: BUFFER, Standard and High Accuracy, pH 10.00      CATALOG NUMBER (S): 00654-08, 35654-08, 05942-61, 05942-62, 05942-64, 05942-65, 05942-66, 05942-67, 35653-03  
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Material Safety Data Sheet: Simple Green® All‐Purpose Cleaner and Simple Green® Scrubbing Pad 
Version No. 13005‐12B Date of Issue: February 2012 ANSI‐Z400.1‐2003 Format 

Section 1: PRODUCT & COMPANY IDENTIFICATION 

Product Name: Simple Green® All‐Purpose Cleaner 
Additional Names: Simple Green® Concentrated Cleaner Degreaser Deodorizer 

Simple Green® Scrubbing Pad (Fluid in pad only) 

Manufacturer’s Part Number: *Please refer to page 4 

Company: Sunshine Makers, Inc. 
15922 Pacific Coast Highway 
Huntington Beach, CA 92649 USA 

Telephone: 800‐228‐0709 ● 562‐795‐6000 Fax: 562‐592‐3830 
Emergency Phone: Chem‐Tel 24‐Hour Emergency Service: 800‐255‐3924 

Section 2: HAZARDS IDENTIFICATION 

CAUTION. Irritant. This is a Green colored liquid with a sassafras added odor. Scrubbing pad is 
Emergency Overview: 

a green fibrous rectangle infused with Simple Green Cleaner. 

NFPA/HMIS Rating: 
Health = 1 = slight 
Fire, Reactivity, and Special = 0 = minimal 

Potential Health Effects 
Eye Contact: Mildly irritating. 
Skin Contact: No adverse effects expected under typical use conditions. Prolonged exposure may cause dryness. 

Chemically sensitive individuals may experience mild irritation. 
Ingestion: May cause stomach or intestinal irritation if swallowed. 
Inhalation: No adverse effects expected under typical use conditions. Adequate ventilation should be present for 

prolonged usage in small enclosed areas. 

Section 3: COMPOSITION/INFORMATION ON INGREDIENTS 

Ingredient CAS Number Percent Range 
Water 7732‐18‐5  ≥ 78% 
2‐butoxyethanol 111‐76‐2  ≤ 5% 
Ethoxylated Alcohol 68439‐46‐3  ≤ 5% 
Tetrapotassium Pyrophosphate 7320‐34‐5  ≤ 5% 
Sodium Citrate 68‐04‐2  ≤ 5% 
Fragrance Proprietary Mixture  ≤ 1% 
Colorant Proprietary Mixture  ≤ 1% 

Section 4: FIRST AID MEASURES 

If Inhaled: If adverse effect occurs, move to fresh air. 
If on skin: If adverse effect occurs, rinse skin with water. 
If in eyes: Flush with plenty of water. After 5 minutes of flushing, remove contact lenses, if present. Continue 

flushing for at least 10 more minutes. If irritation persists seek medical attention. 
If ingested: Drink plenty of water to dilute. 

Page 1 of 4 



                         

                   

 

 
 

         
 

                         
   

     
 

                       
               

                               

     
                 

 
 

       
 

                
 

                         
 

                                        
 

         
 

                            
 

             
 

           
 

               
                     
           
 

     
                     

           
                       

 

         
 

                     

               

               

                 

           
 

                       

                            

                
                 
 

Material Safety Data Sheet: Simple Green® All‐Purpose Cleaner and Simple Green® Scrubbing Pad 
Version No. 13005‐12B Date of Issue: February 2012 ANSI‐Z400.1‐2003 Format 

Section 5: FIRE FIGHTING MEASURES 

This formula is stable, non‐flammable, and will not burn. No special procedures necessary 
Flammability: Non‐flammable 
Flash Point: Non‐flammable 

Suitable Extinguishing Media: Use Dry chemical, CO2, water spray or “alcohol” foam. 
Extinguishing Media to Avoid High volume jet water. 
Special Exposure Hazards: In event of fire created carbon oxides, oxides of phosphorus may be formed. 

Wear positive pressure self‐contained breathing apparatus; Wear full protective 
Special Protective Equipment: 

clothing. 

Section 6: ACCIDENTAL RELEASE MEASURES 

Personal Precautions: See section 8 – personal protection. 

Environmental Precautions: Do not allow into open waterways and ground water systems. 

Method for Clean Up: Dilute with water and rinse into sanitary sewer system or soak up with inert absorbent material. 

Section 7: HANDLING AND STORAGE 

Handling: Keep container tightly closed. Ensure adequate ventilation. Keep out of reach of children. 

Storage: Keep in cool dry area. 

Section 8: EXPOSURE CONTROLS / PERSONAL PROTECTION 

Exposure Limit Values: 
2‐butoxyethanol 
Tetrapotassium Pyrophosphate 

OSHA PEL 
TWA 50 ppm (240 mg/m3) 

ACGIH TLV 
20 ppm (97 mg/m3) 

5 mg/m3 

Exposure Controls: 
Eye Contact: Use protective glasses if splashing or spray‐back is likely. 
Respiratory: Use in well ventilated areas. 
Skin Contact: Prolonged exposure or dermal sensitive individuals should use protective gloves. 

Section 9: PHYSICAL AND CHEMICAL PROPERTIES 

Appearance: Green Liquid Vapor Pressure: 18 mmHg @20oC; 23.5 mmHg @26oC 
Odor: Added Sassafras odor Density: 8.5 lb/gal; 
Specific Gravity: 1.010 ± 0.010 Water Solubility: 100% 
pH: 9.5 ± 0.5 VOC composite Partial Pressure: TBD 
Boiling Point: ~210oF (98 oC) VOC: CARB Method 310 3.8% 
Freezing Point: ~ 32oF (0 oC) SCAQMD Method 313 2.8% 
Nutrient Content: Phosphorous: 0.28% 

Chloride: ~110 ppm 
Sulfur: ~180 ppm 
Fluorine: ~90 ppm 

Page 2 of 4 



                         

                   

 

 
 

       
 

   
         
                           

 

     
 

                   
                 

                       
 

                             
 

     
 

                 
 

                 
 

                 
 

                      
 

     
 

       
 

                           
 
                                

                 
 
                                

       
 

                                   
                                      

   

     
 

                   
             
           

         
 

                 
           

 

Material Safety Data Sheet: Simple Green® All‐Purpose Cleaner and Simple Green® Scrubbing Pad 
Version No. 13005‐12B Date of Issue: February 2012 ANSI‐Z400.1‐2003 Format 

Section 10: STABILITY AND REACTIVITY 

Stability: Stable 
Materials to Avoid: None known 
Hazardous Decomposition Products: Normal products of combustion ‐ CO, CO2; Oxides of Phosphorous may occur. 

Section 11: TOXICOLOGICAL INFORMATION 

Acute Toxicity: Oral LD50 (rat) > 5 g/kg body weight 
Dermal LD50 (rabbit) > 5 g/kg body weight 

Toxicity calculated from ingredients using OECD SERIES ON TESTING AND ASSESSMENT Number 33 

Carcinogens: No ingredients are listed by OSHA, IARC, or NTP as known or suspected carcinogens. 

Section 12: ECOLOGICAL INFORMATION 

Hazard to wild mammals: Low, based on toxicology profile 

Hazard to avian species: Low, based on toxicology profile 

Hazard to aquatic organisms: Low, based on toxicology profile 

Chemical Fate Information: Readily Biodegradable per OECD 301D, Closed Bottle Test 

Section 13: DISPOSAL CONSIDERATIONS 

Appropriate Method for Disposal: 

Unused Product: *Dilute with water to use concentration and dispose by sanitary sewer. 

Used Product: *This product can enter into clarifiers and oil/water separators. Used product may be 
hazardous depending on the cleaning application and resulting contaminants. 

Empty Containers: *Triple‐rinse with water and offer for recycling if available in your area. Otherwise, 
dispose as non‐hazardous waste. 

*Dispose of used or unused product, and empty containers in accordance with the local, State, Provincial, and Federal 
regulations for your location. Never dispose of used degreasing rinsates into lakes, streams, and open bodies of water or 
storm drains. 

Section 14: TRANSPORT INFORMATION 

U.S. Department of Transportation (DOT) / Canadian TDG: 
IMO / IDMG: Not classified as Dangerous 
ICAO/ IATA: Not classified as Dangerous 
ADR/RID: Not classified as Dangerous 

Not Regulated 

U.N. Number 
Hazard Class: 

Not Required 
Non‐Hazardous 

Proper Shipping Name: 
Marine Pollutant: 

Detergent Solution 
No 
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Material Safety Data Sheet: Simple Green® All‐Purpose Cleaner and Simple Green® Scrubbing Pad 
Version No. 13005‐12B Date of Issue: February 2012 ANSI‐Z400.1‐2003 Format 

Section 15: REGULATORY INFORMATION 

All components are listed on: EINECS, TSCA, DSL and AICS Inventory. 
No components listed under: Clean Air Act Section 112; Clean Water Act 307 & 311 

2‐butoxyethanol is subject to the reporting requirements of Section 313 of Title III of the Superfund 
SARA Title III 

Amendments and Reauthorization Act of 1986 as Category N230 – Certain Glycol Ethers. 
RCRA Status: Not a hazardous waste CERCLA Status : No components listed 
State Right To Know Lists 

2‐butoxyethanol Illinois, Massachusetts, New Jersey, Pennsylvania, Rhode Island 

WHMIS Classification – Category D, subcategory 2B, eye irritant 
Toxic Substances List – Schedule 1 – CEPA 

Name NPRI Inventory 
(Canadian Environmental Protection Act) 

2‐butoxyethanol Yes No 

This product has been classified according to the hazard criteria of the CPR and the MSDS contains all the information 
required by Canada’s Controlled Products Regulation. 

Section 16: OTHER INFORMATION 

Questions about the information found on this MSDS should be directed to: 
SUNSHINE MAKERS, INC. – TECHNICAL DEPARTMENT 
15922 Pacific Coast Hwy. Huntington Beach, CA 92649 
Phone: 800/228‐0709 [8am‐5pm Pacific time, Mon‐Fri] Fax: 562/592‐3830 Email: infoweb@simplegreen.com 

CAGE CODE 1Z575       
GSA/FSS - CONTRACT NO. GS-07F-0065J 
Scrubbing Pad GSA/BPA - CONTRACT NO. GS-07F-BSIMP 
National Stock Numbers & Industrial Part Numbers: Retail Numbers: 

Simple Green Part Number NSN Size 

13012 7930-01-342-5315 24 oz spray (12/case) 

13005 7930-01-306-8369 1 Gallon (6/case) 

13006 7930-01-342-5316 5 Gallon 

13016 7930-01-342-5317 15 Gallon 

13008 7930-01-342-4145 55 Gallon 

13103 N/A 2oz samples 

13225 N/A  2.5 Gallon 

13275 N/A 275 Gallon tote 

48049 N/A 1 Gallon Conc. w/ 32oz dilution 

10224 7930-01-346-9148 Each (24/case) 

Part Number Size 

13002 16 oz Trigger (12/case) 

13005 1 Gallon (6/case) 

13013 24 oz Trigger (12/case) 

13014 67 oz / 2 L (6/case) 

13033 32 oz Trigger (12/case) 

80007 Tier display holding 13005 (36/Tier) 

  part number is for both industrial and retail Scrubbing Pad 

**International Part Numbers May Differ. 

DISCLAIMER: The information provided with this MSDS is furnished in good faith and without warranty of any kind. Personnel handling this 
material must make independent determinations of the suitability and completeness of information from all sources to assure proper use and 
disposal of this material and the safety and health of employees and customers. Sunshine Makers, Inc. assumes no additional liability or 
responsibility resulting from the use of, or reliance on this information. 
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MATERIAL SAFETY DATA SHEET 
Revision Number A96008F 

03/04/11 

1. IDENTIFICATION OF THE SUBSTANCE / PREPARATION AND THE COMPANY / UNDERTAKING 

Product name YSI 3682 Zobell Solution 
Synonyms None 
Chemical characterization White powder 
Manufacturer, importer, supplier YSI Inc. 

1725 Brannum Lane 
Yellow Springs, OH 45387 
USA 

EMERGENCY TELEPHONE NUMBER (937) 767-7241 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Chemical Name % Weight ACGIH TWA Acute Toxicity IARC* NTP* OSHA* 
7447-40-7 Potassium chloride 72-78 None N/A N/A N/A N/A 
14459-95-1 Potassium 

ferrocyanide 
10-15  N/A N/A N/A 

13746-66-2 Potassium 
ferrocyanide 

10-15  N/A N/A N/A 

* IARC - Group 1 (Carcinogenic to humans) 
* NTP - Report on Carcinogens - Known Carcinogens 
* OSHA - Regulated Carcinogens 

3. HAZARDS IDENTIFICATION 

Emergency Overview 
 Use all necessary personal protection when handling this material. 

Eye Contact  Contact with eyes may cause irritation 
 Wear safety glasses with side shields,  
 In the event of exposure, flush eyes with water for at least 15 minutes. 
 Remove contacts and continue to flush eyes, including under the eye lids. 

Skin Contact  Exposure can cause skin irritation. 
 Wash exposed areas with soap and water for at least 15 minutes. 
 Remove contaminated clothing, laundry before re-using. 

Inhalation  Dust from this product may cause respiratory irritation 
 Use with adequate ventilation. 

Ingestion  No effects expected from normal use of this product. Ingestion may cause 
digestive system upset. 

General Advice  Users with skin conditions (eczema, psoriasis, etc) respiratory conditions 
(asthma, bronchitis, emphysema, etc) or with chemical sensitivities should 
take protective precautions 

Principle Routes of Exposure Eyes, absorption, ingestion 

4. FIRST AID MEASURES 

General Advice  If exposure symptoms persist, seek medical attention. 
Skin Contact  

 
Wash exposed area with soap and plenty of water. 
If skin irritation develops, seek medical attention. 

Eye Contact  

 

Immediately flush with plenty of water after initial flushing, remove any 
contact lenses and continue flushing for at least 15 minutes 
Keep eyes wide open while rinsing 

MATERIAL SAFETY DATA SHEET – YSI 3682     Page 1 of 5 



       

 

  

 
 

 

 If eye irritation persists, seek medical attention 
Inhalation  

 
Move to fresh air in case of accidental inhalation 
If a person feels unwell or symptoms of respiratory irritation persist, consult a 
physician 

Ingestion  
 

Do not swallow. Rinse mouth with water and afterwards drink plenty of water. 
For ingestion of large amounts induce vomiting if person is conscious. If 
conditions persist, seek medical attention. 

Notes to Physician  Treat symptomatically 
Protection of First-Aiders  Use necessary personal protective equipment 
Aggravated Medical Conditions  Users with skin conditions, respiratory conditions, or with chemical sensitivities 

should take protective precautions. 

5. FIRE-FIGHTING MEASURES 

Flash Point NA 
Suitable Extinguishing Media  Not applicable to this product 
Extinguishing media which must 
not be used for safety reasons 

 Not applicable to this product 

Specific Hazards 
Special exposure hazards rising 
from the substance or preparation 
itself, its combustion products, or 
released gases 

 Material is not combustible. It may emit toxic fumes when heated, such as 
hydrogen cyanide, and hydrochloric acid. 

Special protective equipment for 
firefighters 

 As in any fire, wear self contained breathing apparatus and full protective 
gear 

NFPA (National Fire Protection Association) Health=3 Reactivity=2 Fire=0 Special=0 (none) 
HMIS (Hazardous Material Information System) Health=3 Reactivity=2 Fire=0 Special=0 (none) 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions  Use necessary personal protective equipment 
Environmental precautions  No information available 
Methods for cleaning up  

 
Sweep up and collect in suitable container for disposal 
Avoid formation of dust 

7. HANDLING AND STORAGE 

Handling 
Technical Measures / Precautions  Use only in areas provided with adequate ventilation 
Safe Handling Advice  

 
Wear personal protective equipment 
Avoid contact with skin and eyes. Take necessary personal protective 
precautions before using this product. 

Storage 
Technical Measures / Precautions  

 

Store in a tightly closed container. Store in a cool, dry, well ventilated area 
away from incompatible substances. 
Store in properly labeled container 

Incompatible Products  Avoid strong acids, oxidizing agents 
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8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

Engineering measures  Ensure adequate ventilation, especially in confined areas 
 Ensure eyewash station is readily available 

Personal protective equipment 
Hand Protection  Wear appropriate protective gloves 
Eye protection  

 
Avoid contact with eyes 
Wear safety glasses with side-shields or full face shield. 

Respiratory Protection  Ensure adequate ventilation is available before handling any chemical 
Skin and Body Protection  

 
 

Lightweight protective clothing 
Boots 
Apron 

Hygiene measures    
 

Handle in accordance with good industrial hygiene and safety practice 
Keep away from food, drink and animal feeding material 

Environmental exposure controls  No information available 

9. PHYSICAL AND CHEMICAL PROPERTIES 

General Information 
Form Powder 
Appearance White 
Odor unknown 

Important Health Safety and Environmental Information 
pH No information 
Boiling Point / Range No information 
Flash Point None 
Water Solubility Infinitely soluble 
Specific Gravity No information 

10. STABILITY AND REACTIVITY 

Stability  Stable under normal conditions 
Materials to Avoid  Acids, oxidizing agents 
Hazardous Decomposition Products  When heated, possibly nitrogen oxides and hydrogen cyanide 
Polymerization  Polymerization does not occur 

11. TOXICOLOGICAL INFORMATION 

Local Effects 
Skin Irritation  May cause skin irritation 
Eye Irritation  Dust may cause eye irritation 
Inhalation  Inhalation of dust may cause irritation of respiratory tissue 
Ingestion  Ingestion of large amounts may cause digestive system upset 

Specific Effects 
Carcinogenic Effects  No information available 
Mutagenic Effects  No information available 
Reproductive Toxicity  No information available 
Target Organ Effects  No information available 

MATERIAL SAFETY DATA SHEET – YSI 3682     Page 3 of 5 



       

 

 

 

12. ECOLOGICAL INFORMATION 

Component information 
CAS Chemical Name % Weight ACGIH* 
7447-40-7 Potassium chloride 72-78 N/A 
14459-95-1 Potassium 

ferrocyanide 
10-15 N/A 

13746-66-2 Potassium 
ferrocyanide 

10-15 N/A 

* ACGIH - Occupational Exposure Limits - TWA’s 
* OSHA - PELs 

Product Information 
Aquatic Toxicity No information available. 

Other Information 
Ozone Depletion Potential; ODP; (R-11=1) No information available. 
Global Warming Potential (GWP) No information available. 
Additional Ecological Information No information available 
Mobility No information available. 
Bioaccumulative Potential  No information available. 
Ecotoxicity Effects No information available 
Aquatic Toxicity No information available. 

13. DISPOSAL CONSIDERATIONS 

Waste From Residues / Unused Products Dispose of in accordance with local and state regulations 
Contaminated Packaging Empty containers should be rinsed and disposed of as appropriate for 

glass and plastic containers. 

14. TRANSPORT INFORMATION 

DOT  
UN-No 
Proper shipping name 
Packing group 
Subsidiary Risk 
Description 

Not regulated 

15. REGULATORY INFORMATION 

U.S. Inventories 
CAS Chemical Name % Weight ACGIH* 
7447-40-7 Potassium chloride 72-78 N/A 
14459-95-1 Potassium ferrocyanide 10-15 N/A 
13746-66-2 Potassium ferrocyanide 10-15 N/A 
* ACGIH - Occupational Exposure Limits - TWA’s 

International Inventories 
CAS Chemical Name % Weight EUOED* 
7447-40-7 Potassium chloride 72-78 N/A 
14459-95-1 Potassium ferrocyanide 10-15 N/A 
13746-66-2 Potassium ferrocyanide 10-15 N/A 
* EUOED - EU Occupational Exposure Directive (98/24/EC) Indicative Occupational Exposure Limit Values (IOELV) 
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16. OTHER INFORMATION 

Literary Reference 
Prepared By 
End of Safety Data Sheet. 

None. 
YSI, Inc. 
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Date:  
Project No:  
Project Name:  
 
In response to the global situation regarding Coronavirus Disease 2019 (COVID-19), Anchor QEA, LLC, 
has compiled the following guidance to support our ongoing field efforts, whether sediment 
sampling efforts, wetland delineations, groundwater evaluation, site visits, or construction 
management. This Field Program COVID-19 Management Plan (Plan) is an addendum to the existing 
project-specific Health and Safety Plan (HASP) for field activities and shall remain a portion of the 
HASP until superseded by other notification. All personnel who have previously signed 
acknowledging the HASP must sign off acknowledging this Plan. Acknowledgement of this Plan will 
be included with future acknowledgements of the overall HASP. 

We must keep in mind that our underlying social distancing requirements and responsibilities are the 
foundation of all our activities. Do not come to work if you are feeling sick and contact your manager 
immediately if you have symptoms consistent with COVID-19, have tested positive for COVID-19, 
and/or suspect you have been exposed. We also need to be cognizant of changing state and local 
orders and directives (or removal of restrictions) associated with COVID-19. Specific field efforts will 
require discussions between the Project Manager, field staff, and client to address availability, travel, 
and other considerations. In summary: 

1. Field programs will follow this Field Program COVID-19 Management Plan. 
2. Updated information can be found at the U.S. Centers for Disease Control and Prevention (CDC) 

website (https://www.cdc.gov/), as well as state and local health agency websites. 
3. Travel will be reviewed on a case-by-case basis with the preferred method being individual 

vehicles. All forms of travel must still follow social distancing, applicable face covering, and other 
relative guidance. If it is believed that travel by plane, bus, or train is necessary for field efforts, 
the following evaluation process must be followed: 

a. Is there a reasonable alternative? (other staff that could drive, subcontractor, delay work, etc.) 
b. Are there travel restrictions in place for where the travel would be from or to? (not 

allowed in, self-isolation period, etc.)  
c. Are there remote options? (FaceTime, WebEx, Zoom, subcontractor, etc.)  
d. Collaborate with the regional lead and H&S for review and consideration.  

4. Nationwide, our community defense is to slow the spread of COVID-19, which may include not 
traveling between impacted areas and less impacted areas. Therefore, we will evaluate limiting 
travel for field work on a case-by-case basis consistent with this community defense approach 
and following appropriate national, state, and local guidance. We expect that this situation will 
be fluid as conditions change in the country. 

https://www.cdc.gov/
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5. Field project schedules, modifications, and regulatory requirements will be discussed with the 
client representatives. 

6. Human Resources is coordinating options for staff who have workload limited by travel 
restrictions. 

The objective of this Plan is to provide additional operational guidelines to the team that address the 
challenges presented by COVID-19 and ensure consistency in our response actions across the project 
team. These guidelines are consistent with and based on recommendations from the CDC, with 
multiple links provided throughout. All personnel have Stop Work Authority. If you should have 
questions or concerns, please direct those to your Field Lead, Staff Manager, or Project Manager.  

Some site owners or prime contractors may conduct temperature screening prior to entering a site, 
which is in accordance with some current guidance. Some site owners or prime contractors may want 
to record actual temperature readings, test results, or information other than general yes or no 
questions related to travel, symptoms, etc. If you choose not to participate in the recording of 
screening information, the site owner or prime contractor may not allow you to access the site. You 
should immediately contact your Field Lead, Staff Manager, or your Project Manager to discuss 
alternative work and available options. 

The following describes minimum measures to be followed by the project team: 

Prior to Coming to the Site 
• Understand the community exposure and travel history of all employees. If an employee has 

traveled to an affected country outside the United States or has had exposure to infected 
individuals within the United States, we require a self-isolation from the project site for a 
minimum of 14 days to determine if symptoms develop or testing is positive for COVID-19.  

‒ The following link provides the CDC list of countries to avoid non-essential travel: 
https://wwwnc.cdc.gov/travel/notices     

‒ The following link provides CDC information on cases within the United States: 
https://www.cdc.gov/coronavirus/2019-ncov/cases-in-us.html 

• Some projects may require procedures to document a 14-day look-back period that is absent 
of symptoms consistent with COVID-19. 

• Staff should be self-isolated, as necessary, prior to coming to the site in accordance with 
current federal, state, and local orders. Any staff member who has been exposed to any 
household member (including healthcare professionals) exhibiting COVID-19 symptoms or 
has tested positive for COVID-19 will not report to the site for work unless they have met the 
guidelines contained in this Plan. 

https://wwwnc.cdc.gov/travel/notices
https://www.cdc.gov/coronavirus/2019-ncov/cases-in-us.html
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• Travel will be reviewed on a case-by-case basis with the preferred method being individual 
vehicles. Wear cloth face coverings in public settings, in addition to social distancing 
measures, including travel to the site, grocery stores, and picking up to-go food. 

• A significant percentage of people with COVID-19 are asymptomatic, and because testing at 
this point is not done for everyone, or is not available to those conducting specific work that 
is deemed essential, the use of masks or cloth face coverings is highly recommended. If masks 
(i.e., N 95) are used, they should be used in accordance with OSHA 1910.120, stating, in part, 
that the user must be fit-tested and in a surveillance program. 

• Prior to departing for the site, the Site Safety Officer should obtain enough supply of 
U.S. Environmental Protection Agency (EPA)-registered disinfectants, wipes, hand sanitizers, 
and gloves.   

• If employees feel that they are sick or showing symptoms, they are required to stay home and 
not report to work. They should call their manager and Project Manager immediately and 
notify them that they are sick. Showing up to work with symptoms will result in the employee 
being asked to leave to avoid potentially exposing others to the virus.  

• If employees are showing symptoms, it is recommended that they contact their healthcare 
provider for medical advice. This could include an examination and testing as recommended 
by their healthcare provider. If you feel the need to visit a medical professional, it is 
recommended that you contact their office first to determine when you should visit.  

• If employees show any symptoms, they will be asked to leave and not return until they have 
been symptom free (without the use of fever-reducing or other symptom-altering medicines 
such as cough suppressants) for 72 hours, and at least 10 days have passed since symptoms first 
appeared. It is requested that they submit a physician’s note releasing them back to work. The 
exception to this would be if their primary physician recommends more restrictive measures. 

‒ https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-
response.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019
-ncov%2Fspecific-groups%2Fguidance-business-response.html 

• Some projects may require temperature readings prior to entry to a project site. Anchor QEA 
supports privacy concerns, and if a temperature reading is recorded (vs. a green light/red light 
approach based on a temperature threshold) we will take steps to document the 
confidentiality of that information. However, in some cases Anchor QEA cannot control the 
procedure nor document confidentiality. In these situations, Anchor QEA staff will need to 
acknowledge that if they choose to not comply in the future that is their right. If a staff 
member chooses to not comply, the Project Manager, Regional Lead, and Human Resources 
should be consulted.    

• Exposure to, or close contact with, means being within 6 feet of an individual for an extended 
period or being exposed to their cough or sneeze. 

https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fspecific-groups%2Fguidance-business-response.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fspecific-groups%2Fguidance-business-response.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fspecific-groups%2Fguidance-business-response.html
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• Symptoms include cough, difficulty breathing, fever, losing sense of taste or smell, or 
common cold or flu symptoms. 

• If you meet the criteria listed for Primary or Secondary exposure, listed below, do not report 
to work; contact your manager, contact the Health and Safety representatives, and stay home 
until the appropriate return to work criteria are met. 

On-Site Preventative Measures and Cleaning Requirements 
• All employees who work on the site will be required to undergo a site safety orientation 

(tailgate meeting), which will include information on specific measures to be followed to 
address efforts to prevent the spread of COVID-19. All field staff are required to vocalize 
concerns and ensure that protective measures that will slow the spread of COVID-19 are 
employed. 

• Follow the site-specific HASP Personal Protective Equipment (PPE) requirements. 
• The first step to control spread of the virus at the project job site is focused on hygiene. All 

employees and management staff will follow CDC guidance regarding hand washing.  
‒ https://www.cdc.gov/handwashing/index.html   
‒ Hand wash stations and/or sanitizing wipes/sanitizing gel will be made readily available 

around the job site and within project office trailers. If these supplies are insufficient, 
work should be stopped until additional supplies are procured. 

• Office trailers will also be cleaned at least twice a day using disinfectant to wipe all surfaces 
that may be touched by hand including desk and table surfaces. In addition, office trailer 
personnel (as directed by the field lead) will be responsible for multiple daily cleaning of the 
various field offices and related workspaces.  

• Smart phones and radios should be wiped down frequently throughout the day and should 
not be shared to the greatest extent possible. If these items are shared, they are to be wiped 
down prior to handing off to another individual or placing in storage for the day. 

• Field support areas, boats/vessels, and equipment cabs will be cleaned throughout the day 
and at every shift change. All “touch” surfaces will be thoroughly wiped clean using a 
disinfectant.  

• Employees should follow published guidance to limit transmission at home and outside of 
work: https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-prevent-spread.html 

• The following links provide a list of U.S. Environmental Protection Agency recommended 
cleaning products able to kill the virus, as well as some initial guidance with alternatives if 
supplies run out. “Note: Inclusion on this list does not constitute an endorsement by EPA. 
Additional disinfectants may meet the criteria for use against SARS-CoV-2. EPA will 
update this list with additional products as needed.” 

‒ https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2 

https://www.cdc.gov/handwashing/index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-prevent-spread.html
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2
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‒ If these products are not available, then either a diluted bleach solution or 70% alcohol 
solution will work.  

‒ https://www.cdc.gov/coronavirus/2019-ncov/community/home/cleaning-
disinfection.html 

• If an employee becomes ill while on site, they should return to their hotel room or local home, 
contact their healthcare provider, and follow their guidance. The employee’s manager should 
be contacted immediately. Our Health and Safety representatives will follow up with the 
employee. If the employee has a confirmed or presumed case as determined by a healthcare 
provider, we will follow our procedures as outlined in this document. If the employee is not 
able to transport themselves, local emergency responders will be called as per company 
protocol. 

Case Response and Equipment & Facility Decontamination 
According to the CDC, symptoms can appear 2 to 14 days after exposure. Symptoms or 
combinations of symptoms that may be consistent with COVID-19 include cough, shortness of 
breath, difficulty breathing, fever (100.4°F [37.8°C] or greater), chills, repeated shaking with chills, 
muscle pain, sore throat, or new loss of taste or smell. Some of the less common symptoms that 
have been reported are gastrointestinal symptoms like nausea, vomiting, or diarrhea. 

If you have symptoms that are consistent with COVID-19 but have not tested positive, regardless of 
what your primary physician concludes, you are to self-isolate until you have been symptom free 
(without the use of fever-reducing or other symptom-altering medicines such as cough suppressants) 
for 72 hours, and there has been at least 10 days since the onset of symptoms. Immediately contact 
your Regional Lead and Project Manager. It is requested that you submit a physician’s note releasing 
you back to work. The exception to this would be if your primary physician recommends more 
restrictive measures. In this case there is no need to alert or self-isolate any other employees. 

Regarding COVID-19 exposures, there are three general scenarios:   

• Primary Exposure: These are employees who have tested positive for the virus. Unfortunately, 
the process under which an employee is tested and what direction their primary physician 
might conclude from a phone interview is still unclear and evolving. If you have tested positive 
for COVID-19, you must be in self-isolation and an effort will be made to contact those people 
you had direct contact with in the last 14 days. You must not return to the work site until you 
have been symptom free (without the use of fever-reducing or other symptom-altering 
medicines) for 72 hours, at least 10 days have passed since symptoms first appeared, and you 
receive negative results of an FDA Emergency Use Authorized molecular assay for COVID-19 
from at least two consecutive nasopharyngeal swab specimens collected ≥24 hours apart. It is 

https://www.cdc.gov/coronavirus/2019-ncov/community/home/cleaning-disinfection.html
https://www.cdc.gov/coronavirus/2019-ncov/community/home/cleaning-disinfection.html
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requested that you submit a physician’s note releasing you back to work. The exception to this 
would be if your primary physician recommends more restrictive measures.  

• Secondary Exposure: These are employees who, within the last 14 days, have had direct 
contact with someone who has tested positive for COVID-19. You must self-isolate for 14 days 
from the last direct contact with the individual who tested positive. You are encouraged to 
seek medical care. If you start to have symptoms or test positive, follow the appropriate 
guidance for Primary Exposure noted above. 

• Tertiary Exposure: These are employees who have had direct contact with someone that 
meets Secondary Exposure criteria. In this scenario, there is no requirement to isolate; 
however, the employee should self-monitor for the development of symptoms. 

In the event there is a documented case of an employee becoming infected with COVID-19 (Primary 
Exposure) the field management team will take immediate action as follows: 

• The employee should immediately self-isolate until they have been symptom free (without the 
use of fever-reducing or other symptom-altering medicines) for 72 hours, at least 10 days 
have passed since symptoms first appeared, and they receive negative results of an FDA 
Emergency Use Authorized molecular assay for COVID-19 from at least two consecutive 
nasopharyngeal swab specimens collected ≥24 hours apart. 

• Notify the Project Manager, Human Resources, and Regional Lead immediately. 
• The employee’s work steps will be traced back 14 days to identify work areas the individual 

may have contacted. All identified areas will be isolated and marked off limits to all site 
personnel, until a decontamination process can be implemented.  

• All identified areas will be disinfected by qualified individuals following CDC guidelines.  
• Employees who came in direct contact with the individual will be notified. The Regional Lead 

will work with the Project Manager and Human Resources to notify the Anchor QEA 
employees who were identified. 

• The Project Manager, in coordination with the client, will notify subcontractors and vendors 
on the site who had direct contact with the individual. 

• The Project Manager should notify the client immediately and inform them of our backup 
staffing plan as well as our notification plan. 

• Confidentiality for the employee should be maintained. 

If an employee, within the last 14 days, has had direct contact with someone diagnosed with COVID-19 
(Secondary Exposure), the field management team will take immediate action as follows:  

• Send employee home immediately and require testing or 14-day self-isolation from the last 
direct contact with the individual who tested positive. 

• Determine if the diagnosed individual has been instructed to self-isolate by the local Health 
Department and, if so, consult with the Health Department for guidance. 
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• Let the Regional Lead and Project Manager know immediately. 
• Continue cleaning of common touch areas with recommended disinfectants.  
• If employee tests positive, this becomes a Primary Exposure scenario and that guidance 

should then be followed. 

Situations where an employee may have had Tertiary Exposure are more difficult to manage. This 
involves having direct contact with someone who has had Secondary Exposure. In the event of 
Tertiary Exposure, the field management team will take immediate action as follows: 

• Determine if the diagnosed or screened individual has been instructed to self-isolate by the 
local Health Department and, if so, consult with the Health Department for guidance. 

• Let the Regional Lead and Project Manager know immediately. 
• No further notifications are necessary with this scenario. 
• Continue cleaning of common touch areas with recommended disinfectants. 
• This becomes a Secondary Exposure scenario if the acquaintance is confirmed to be infected, 

and that guidance should then be followed. 

When employees are in self-isolation, their manager or designee will follow up with them two times 
per week. 

General Measures / Guidance 
• Employees must follow the same prevention guidelines off site, which includes travel, hotel, 

and other activities, in order to address potential exposures outside the workplace. 
• Travel, whether by train or plane, will be reviewed on a case-by-case basis with the preferred 

method being individual vehicles. Mass transit should be avoided where social distancing is 
difficult. 

• Wear cloth face coverings to cover the nose and mouth in public settings. 
• Diligent application of underlying social distancing requirements and responsibilities (they are 

and will be the foundation of all our activities): 
‒ Using cloth face coverings in site settings where social distancing measures are difficult 

to maintain, including travel to and from the site 
‒ Maintaining at least 6 feet of distance and social distancing as a foundation of all our 

activities 
• The virus may live on a variety of surfaces for many days; closely follow the cleaner/disinfectant 

contact time. Avoid combining products that are incompatible and may create toxic 
byproducts. 

• Avoid restaurants if open; use drive-in or take-out services. 
• When at hotels, disinfect your own room with EPA-registered cleaners or alternatives, and use 

the NO HOUSEKEEPING sign to minimize the people coming into your room. 
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• Catch coughs and sneezes with a disposable tissue, etc. and throw away, then wash hands. If 
tissues are not available, direct coughs and sneezes into elbow. 

• Employees should avoid close contact with other employees and practice social distancing 
(i.e., maintain more than 6 feet distance from others).  

• Handshaking will be avoided, and only non-contact greetings should be used. 
• Avoid touching your own mouth, nose, or eyes.  
• Hand washing stations with soap and water will be available at all restroom facilities. Frequent 

hand washing is recommended throughout the day. Washing hands thoroughly for a 
minimum of 20 seconds with soap and water is one of the most effective ways to prevent the 
spread of germs. Personnel should wash their hands regularly, before and after going to the 
bathroom, before and after eating, and after coughing, sneezing, or blowing their nose. 

• If soap and water are not available, use hand sanitizer with a minimum of 60% alcohol 
content.  

• The CDC recommends wearing cloth face coverings in public settings where other social 
distancing measures are difficult to maintain (e.g., grocery stores and pharmacies) especially 
in areas of significant community-based transmission. Cloth face coverings fashioned from 
household items or made at home from common materials can be used as a voluntary public 
health measure. The cloth face coverings recommended are not surgical masks or N-95 
respirators, which are critical supplies that must continue to be reserved for healthcare 
workers and other medical first responders, as recommended by current CDC guidance. 
Guidance on how to make cloth face coverings can be found on the CDC website: 
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-
coverings.html. 

• Some projects, municipalities, counties, and states may implement additional requirements 
for the use of face coverings, gloves, or other items. Those requirements should be followed. 

• Time spent in large groups in enclosed spaces will be avoided. Potential alternatives could 
include phone conferences or holding meetings outside (i.e., field crew safety meetings). Field 
activities, whether inside or outside, should be planned to minimize employee density in that 
location. 

• Avoid use of shared beverage containers (e.g., coffee pots, water coolers) or food setups 
(e.g., pizza, buffets). For instance, bring an individual water bottle. 

• Work requiring several or more staff will need to be evaluated and a determination will need 
to be made on how the work can be done safely with a few staff, if at all. If the work cannot 
be conducted safely, then it may have to be re-scheduled for a later time. 

• Disinfecting wipes will be located throughout the site for wiping down hard surfaces as 
required. Alternatives, such as bleach/water solutions, may be used in addition to or in place 
of disinfecting wipes. 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html
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• The frequency and scope of the cleaning program for project facilities (office trailers, 
bathrooms, other buildings, and work areas) will be reviewed and increased, as necessary.  

• Areas where employees eat should be a focus of cleaning efforts.  
• Field team equipment operators, vessel operators, and vehicle drivers (whether Anchor QEA 

equipment or subconsultant equipment) will be provided with disinfecting wipes to clean the 
enclosed spaces daily. Emphasis should be on hard surfaces that are commonly touched 
(steering wheel, door handles, levers, buttons). 

• Alternates for critical job functions should be available. 
• All employees will have their own PPE and will not share with others. Respirators and PPE will 

be cleaned/disinfected when doffing, along with a thorough arm, hand, and face washing 
when exiting. 

• All employees need to be vigilant regarding potential exposure and transmission of COVID-19. 
Avoiding any complications related to this outbreak will be a team effort as much as any 
safety or production concerns related to the project.  
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COVID-19 Management Plan Acknowledgement 
 
Project Number:  

Project Name:  

 
My signature below certifies that I have read and understand the policies and procedures specified in 
this Field Program COVID-19 Management Plan.  
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1 Introduction 
As described in the Revised Final Pre-Remedial Design Investigation Work Plan (PDIWP) for the 
US Moorings Project Area (Project Area), the pre-design investigation (PDI) will be conducted in one 
or two phases. The first phase of the PDI is extensive and comprehensive, with all media of interest 
being sampled, including surface sediment grabs and subsurface sediment cores to support 
dredging and capping evaluations, riverbank surface soil grabs and subsurface soil angled borings to 
provide information regarding riverbank erosion potential and chemical concentrations of subsurface 
soils within the Project Area riverbank, and vertical delineation to depth of contamination, each 
spaced laterally at 150 feet apart. The need for and scope of the second phase will be determined 
based on the findings of the first phase. A second phase PDI will be designed to complete any 
outstanding sediment management area (SMA), conceptual site model, or remedial technology 
refinements, if needed following completion of the first phase PDI, and further address the data 
needed to complete remedial design technical evaluations for the selected remedial technologies 
(e.g., dredge material disposal characterization and dewatering treatment). 

Historical surface sediment data exist within the Project Area (PDIWP Figure 3-1). However, some of 
these existing data are 10 to 23 years old. Due to ongoing deposition and erosion within the Project 
Area shown in PDIWP Figures 4-6a through 4-6c, these surface sediment concentrations may not be 
representative of current conditions. The proposed PDI surface sediment sampling is designed to 
address data recency through recharacterization of surface sediments co-located with historical 
sample locations while fully considering the relevance of bathymetric elevation changes over time. 
This appendix to the PDIWP has been prepared to describe NW Natural’s proposed site-specific 
point-by-point surface sediment concentration data replacement approach. This approach is 
consistent with the following multiple lines of evidence data replacement guidance excerpted from 
Section 1.4 of the U.S. Environment Protection Agency’s (EPA’s) Remedial Design Guidelines and 
Considerations (EPA 2020): 

“Data Replacement: PPs [participating parties] in remedial design will develop their own site-
specific data replacement strategy, as approved by EPA, and the strategy must meet 
reasonable standards and considerations. These considerations will include, but not limited 
to: presence of outliers; heterogeneity of the substrate; natural recovery occurrence; 
deposition; erosion/scour potential; sampling density/resolution; and age of the data. 

Replacement will be determined on a site- and location-specific basis utilizing trends over 
time. Subsurface contamination is likely to remain in place, but data collected in 2018 shows 
additional deposition in some areas and additional data collected during remedial design 
may demonstrate through a stability analysis that subsurface contamination is unlikely to be 
exposed and thus would not be part of a SMA, as discussed above. Surface data 
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replacements need to consider differences in the sample dates and locations between 
sample pairs. Data collected in 2018 as well as data collected as part of remedial design can 
be used to adjust the SMAs. Further guidance on these issues is provided in section 4.2 and 
section 5, below.” 

As discussed in the PDIWP, NW Natural only proposes data replacement on a point-by-point basis. 
In addition, data replacement is recommended only in limited, individual sample-specific locations 
where recent Pre-RD Group baseline or PDI surface sediment concentrations are significantly lower 
than approximately co-located historical concentrations that are greater than 10 years old and 
bathymetric conditions have been assessed. NW Natural’s proposed data replacement approach will 
result in a more accurate resolution of the current spatial bounds of remedial action level and 
principal threat waste-highly toxic threshold exceedances. 

1.1 Sampling Density 
NW Natural’s data replacement approach will maintain or improve the sampling density at and 
surrounding all historical sampling locations. NW Natural will collect co-located surface sediment 
samples at specifically identified historical sample locations that are greater than 10 years old and 
contain significantly elevated Record of Decision: Portland Harbor Superfund Site (ROD; EPA 2017) 
Table 21 COC concentrations relative to the more recent EPA-approved PDI or Pre-RD Group data in 
the direct vicinity of the historical sampling location. Bathymetric analyses will accompany each 
recommended sample location to assure spatial consistency. The co-located samples will be 
comprised of 3-point composite samples collected in a triangular pattern with an equidistant spacing 
of approximately 25 feet around the historical sample location. In addition, the PDI includes the 
collection of additional surface sediment grabs for the full list of ROD Table 21 COCs at 150 feet or 
less sample spacing within the SMAs. 

1.2 Age of the Data 
Throughout the past 23 years, 60 historical surface sediment samples have been collected at the 
Project Area. Approximately 20% of these samples have been collected within the last 10 years, and 
80% are 10 to 23 years old. Given the variable measured occurrence of both erosion and accretion 
within portions of the Project Area over time (see Section 4.2.9.1 of the PDIWP), the top 1 foot of 
sediment may have been modified since the data was collected, such that the historical data is no 
longer representative of current surface sediment conditions. For the purposes of the PDIWP, 
historical locations with surface sediment data greater than 10 years old and with co-located Pre-RD 
Group or PDI surface sediment concentrations, that are significantly lower, are proposed for data 
replacement. 
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1.3 Deposition Versus Erosion/Scour Potential 
Overall, the Project Area has both erosional and depositional areas, as discussed in Section 4.2.9.1 of 
the PDIWP. Bathymetric elevation differences within the Project Area were evaluated for the 
following time frames: 

• Bathymetric elevation differences from 2002 to 2003 and 2003 to 2004 indicate that the 
15.9-acre Project Area was predominantly neutral, neither erosional (only 0.19 acre eroded 
from 2002 to 2003, and only 0.48 acre eroded from 2003 to 2004) nor depositional during 
these time frames (Figure 4-6a).  

• Bathymetric elevation differences from 2004 to 2009 indicate that the Project Area had mainly 
depositional areas during this time frame (only 0.1 acre were erosional), with some areas 
greater than 2 feet (Figure 4-6b). 

• Bathymetric elevation differences from 2009 to 2014 indicate that the Project Area had 
depositional areas, some greater than 2 feet, and some erosional areas (2.37 acres) closer to 
the navigation channel during this time frame (Figure 4-6b). 

• Bathymetric elevation differences from 2014 to 2018 indicate that the Project Area had mainly 
depositional areas (only 0.02 acre were erosional) during this time frame (Figure 4-6c). 

• Bathymetric elevation differences from 2002 to 2018 indicate that the Project Area had mainly 
depositional areas (only 0.13 acre were erosional) greater than 2 feet during this time frame 
(Figure 4-6c). 

Based on the demonstrated occurrence of both erosion and accretion within the Project Area, as well 
as the potential for mixing and dispersion near the navigation channel, a location-specific evaluation 
will be conducted to determine the potential for deposition and/or erosion in locations where data 
replacement is being evaluated. 

1.4 Evidence of Natural Recovery 
Historical surface sediment data from the Project Area will be compared to the updated existing 
surface sediment data that will be collected during the first phase of the PDI, to determine if changes 
in sediment quality have occurred over time. Decreases in surface sediment concentrations would be 
indicative of natural recovery. Tabular and graphical comparisons of paired historical and recent 
concentrations will be prepared and evaluated for evidence of natural recovery. If sufficient data 
pairs are available, the data comparison will include a quantitative evaluation of historical and recent 
paired data samples tested for statistical significance using the nonparametric Wilcoxon Signed Rank 
Test (McDonald 2014).  

As previously stated, NW Natural is not proposing to replace all historical data in large, contiguous 
areas with new or more recent data. NW Natural’s approach is limited to focused, point-by-point 
evaluation using all of the factors described in this section. Data replacement will only be 
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recommended for individual sample locations where a significant reduction of contaminant 
concentrations was demonstrated through co-located sampling and reanalysis.  

1.5 Heterogeneity of Substrate  
Heterogeneity of substrate is considered a secondary line of evidence in this data replacement 
approach. However the grain size distributions of historical versus current surface sediments will be 
considered in the evaluation of changes in substrate conditions over time, and the depositional, 
erosional, and/or mixing processes that may be contributing to changed conditions in the surface 
sediments.  

1.6 Presence of Outliers 
As discussed in Section 1.1, data replacement is only being applied on a focused point-by-point 
basis. NW Natural is not proposing to replace data throughout the Project Area, or even in large 
subareas, and is not proposing to reject any historical data based on statistical outlier properties. 
Therefore, an evaluation of outlier concentrations is not applicable. 
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Memorandum August 4, 2020 

6720 South Macadam Avenue, Suite 125 
Portland, Oregon 97219 

503.670.1108 

To: Hunter Young, U.S. Environmental Protection Agency 

From: Ryan Barth and Jason Cornetta, Anchor QEA 

cc: Bob Wyatt, NW Natural; Patty Dost, Pearl Legal Group; Lance Peterson, CDM Smith; 
Jen Mott, Anchor QEA 

Re: Response to EPA Comments on the US Moorings Project Area Pre-Design Investigation 
Work Plan 

 
This memorandum has been prepared by Anchor QEA, LLC, on behalf of NW Natural and provides 
responses to the U.S. Environmental Protection Agency’s (EPA’s) comments dated July 14, 2020, on 
the Pre-Design Investigation (PDI) Work Plan (PDIWP) for the US Moorings Project Area (Project Area) 
dated June 5, 2020.  

PDIWP 
The following are EPA’s comments on the PDIWP for the Project Area and NW Natural’s responses. 

General Comments on PDIWP 
EPA General Comment 1 
Newfields Data: NWN notes that they prefer not to use the 2014-2015 Newfields data for sediment 
management area (SMA) refinement and remedial design (RD), for reasons including lack of EPA 
involvement in planning and oversight and the underlying objective of the Newfields investigation 
(PAH source assessment and not baseline or design-related investigation), and the data are excluded 
from the PDI WP. However, after collection of the 2014-2015 Newfields data, EPA reviewed and 
approved the dataset for use during RD and it was posted on the interim data portal. NWN may not 
entirely agree with the source assessment data quality objectives (DQOs) but use of the data should 
be considered for making decisions in this project area. EPA expects NWN to at least review the data 
in relation to remedial action levels (RALs) and principal threat waste (PTW) thresholds to determine 
if there are any impacts to SMA delineation. 

NW Natural Response 
As noted in the PDI, NW Natural has concerns about the NewFields data, which were 
collected without prior EPA approval and without EPA oversight. Regardless, as requested by 
this comment, NW Natural reviewed the NewFields data in relation to Record of Decision 
(ROD) Table 21 RAL and PTW-highly toxic threshold exceedances that would lead to 
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refinements of the SMAs developed using the ROD and Pre-RD Group baseline datasets.1 
Based on this review, there were 3 collocated surface grabs and cores within the Project Area, 
and no RAL or PTW-highly toxic threshold exceedances were identified at any of the 
sampling intervals. Therefore, no revisions to the proposed sampling locations are necessary 
for SMA delineation. The NewFields data will not be needed or used by NW Natural.2  

EPA General Comment 2 
Hydrocarbon Study: The Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP) 
include tables for a hydrocarbon study. Details of this study should be provided in the preceding 
sections of the PDI WP. 

NW Natural Response 
This table identifies the additional extended polycyclic aromatic hydrocarbon (PAH) analyses 
to be conducted as part of the surface sediment chemical and physical testing (Field 
Sampling Plan [FSP] Section 5.1), riverbank surface soil chemical and physical testing 
(FSP Section 5.2), and subsurface sediment chemical and physical testing (FSP Section 5.4), 
consistent with the Gasco Sediment Site Project Area PDI sampling and analysis program. 
These analyses are summarized in a separate table because they are performed at a different 
laboratory. They are not sampled and analyzed as part of a separate study, as the table title 
implied. To clarify this, the table has been retitled “Additional Extended PAH Analytes, 
Methods, and Targeted Reporting Limits.” 

EPA General Comment 3 
SMA Delineation: The limited scope of the proposed subsurface sampling is not adequate to 
address the data gaps in the existing subsurface data. The PDI WP’s proposal to rely on surficial grab 
sampling for purposes of SMA delineation (and on cores only for depth of contamination [DOC] 
determination) is inconsistent with available guidance. The PDI WP appropriately proposes collecting 
both surficial sediment and core samples; however, it appears to contemplate using only the surficial 
results in future SMA delineations: “Surface sediment data are proposed during the first phase of the 
PDI (Section 3) to support achievement of the SMA Refinement Objective. Subsurface sediment 
characterization is proposed to identify the DOC [depth of contamination] and provide data for 
capping demonstrations.” Since SMA refinement is an objective of the PDI WP and SMA refinement 
needs to consider both surface and subsurface exceedances of RALs and PTW thresholds (see RD 

 
1 This review reminded NW Natural that the NewFields data do not include mudline elevations and are, therefore, impractical to use 

in RD because of the difficulty in assigning the data to intervals consistent with design criteria. 
2 In addition to the technical concerns discussed in this memorandum and prior correspondence, it creates a significant disincentive 

for responsible parties to negotiate consent orders, present work plans and reports for EPA review and comment, and pay for EPA 
and its partners to oversee work when EPA affords equal standing to data collected by parties who have declined to cooperate with 
EPA. Cooperating potential responsible parties should be able to rely on EPA oversight as the path to an efficient and orderly 
cleanup. As the Supreme Court recently stated, “Landowners at Superfund sites containing hazardous waste must seek EPA 
approval before initiating their own bespoke cleanups.” Atlantic Richfield Co. v. Christian, 140 S.Ct. 1335, 1353 at n.7 (2020). 
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Principle #1 in Remedial Design Guidelines and Considerations Section (RDGC) 1.4), EPA 
recommends expanding the scope of the subsurface sampling during the first phase of the PDI. 

NW Natural Response 
ROD Section 10.1, Summary of Remedial Alternatives, states that “the SMAs represent areas 
with contaminant concentrations in surface sediment where natural recovery is not occurring 
or is not likely to be effective in reducing concentrations of COCs [contaminants of concern] 
within a reasonable time frame.” Consistent with this statement, Section 1.2.1 of the PDIWP 
states, “The lateral extent of contamination within the Project Area identified in the ROD 
exceeding the ROD Table 21 RALs and PTW-highly toxic thresholds boundary will be refined 
using the existing surface and subsurface datasets described in Section 3.2 along with the 
first phase of PDI data collection results (Section 6.1).” More specifically, the proposed high 
spatial resolution (i.e., spaced 150 feet or less) first phase surface sediment data will be used 
to refine the SMAs, as defined in the ROD,3 based on the data sources identified in Section 
3.2 of the PDIWP. The first phase PDI also proposes the collection of high spatial resolution 
(i.e., spaced 150 feet or less) subsurface sediment cores. If subsurface sediment RAL or PTW-
highly toxic exceedances are identified in the first phase PDI perimeter cores, a multiple lines 
of evidence evaluation will be performed to determine if additional subsurface sediment 
cores are required outside of the refined SMA footprint to complete RD and SMA refinement. 
The multiple lines of evidence approach will be detailed in the second phase PDI. This 
sequenced, two-phase PDI implementation facilitates a ROD-based, logical, and cost-efficient 
data collection effort to achieve SMA refinement using both surface and subsurface sediment 
data. 

Specific Comments on PDIWP 
EPA Specific Comment 1 
Section 1.2 Purpose, page 6: Text in this section states that: “The data gaps that have been 
identified in the Sufficiency Assessment are incorporated into the data gaps discussed in this 
PDIWP.” Note that, without having reviewed the sufficiency assessment, EPA cannot verify the 
accuracy of this statement. EPA reserves the right to provide additional comments based on the 
review of the sufficiency assessment. 

 
3 Record of Decision – Portland Harbor Superfund Site, Portland, Oregon. U.S. Environmental Protection Agency Region 10. 

January 2017. As modified by the Explanation of Significant Differences – Portland Harbor Superfund Site, Portland, Oregon. 
U.S. Environmental Protection Agency Region 10. December 9, 2019. 



August 4, 2020 
Page 4 

NW Natural Response 
NW Natural acknowledges that EPA reserves the right to provide additional comments based 
on review of the Sufficiency Assessment.  

EPA Specific Comment 2 
Section 2.3 Cleanup Levels, page 11: The Record of Decision (ROD) Table 17 cleanup levels (CULs) 
are identified as the long-term contaminant targets to be achieved by the remedy to meet RAOs. 
EPA’s May 29, 2019 e-mail informs NW Natural that Section 8.2.5 of the ROD requires 
postconstruction verification that additional contaminants of concern (COCs) listed in Table 16 
(i.e., “ROD-identified COCs posing potentially unacceptable risk”) are addressed by the remedy. The 
PDI WP should note that Section 8.2.5 of the ROD states that contaminants posing potentially 
unacceptable risk (ROD Table 16) will be compared with post-remedial action conditions to confirm 
that the remedy is protective of risks of lower ecological significance and this should be taken into 
consideration. 

NW Natural Response 
As stated in NW Natural’s May 30, 2019 email response to EPA’s May 29, 2019 email, the PDI 
is designed to obtain the data necessary to design a remedy consistent with the ROD. 
NW Natural fully intends to provide EPA with information necessary to confirm the remedy is 
consistent with the ROD, including that it will adequately address the Table 16 COCs so that 
EPA can complete the verification contemplated by Section 8.2.5. This response has been 
incorporated into Section 2.3. 

EPA Specific Comment 3 
Section 2.4 Technical Evaluations, page 11: This section indicates that EPA-approved 
methodologies identified in the Pre-Remedial Basis of Design Technical Evaluations Work Plan 
(TEWP) that are applicable to the conditions specific to the Moorings Project Area will be used for 
the Moorings Project Area technical evaluations and remedial technology assignment. Identify which 
methodologies from the Gasco Project Area TEWP are applicable to the US Moorings Project Area. 

NW Natural Response 
The requested revisions have been made. 

EPA Specific Comment 4 
Section 3.1.2 Principal Threat Waste, PTW-NAPL bullet point, page 13: The text states that no 
PTW - non-aqueous phase liquid (NAPL) was identified in the ROD for the US Moorings Project Area. 
Add text clarifying that the ROD and Pre-RD Group samples were evaluated for presence of PTW-
NAPL based on the Statement of Work (SOW) definition of NAPL. 
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NW Natural Response 
The available ROD (and Pre-RD Group) core logs have been reviewed to confirm the ROD 
determination that there is no PTW-NAPL in the Project Area, using the PTW-NAPL criteria 
developed and applied to the Gasco Sediments Site Project Area. The requested revision has 
been made. 

EPA Specific Comment 5 
Section 3.2 Initial Post-ROD SMA Refinement, 2nd paragraph, page 15: Clarify whether the 
PreRD Group identified evidence of PTW-NAPL in the core logs. The text indicates that NW Natural 
did not identify PTW-NAPL based on reviewing Pre-RD Group core logs using the Gasco Project Area 
PTW-NAPL identification criteria. 

NW Natural Response 
The Pre-RD Group core logs did not identify PTW-NAPL in the Project Area. The text has 
been revised accordingly. 

EPA Specific Comment 6 
Section 3.3 Additional SMA Refinement Using the PDIWP Dataset, page 16: Describe the 
objectives and procedures of the “buried contamination evaluation” mentioned in this section. The 
PDI WP has no other mention or discussion of the buried contamination evaluation within the text. 
EPA recommends presenting details of the evaluation for review if any findings are expected to be 
incorporated into RD. 

NW Natural Response 
See response to EPA General Comment 3 on PDIWP, regarding the use of subsurface 
sediment data. 

EPA Specific Comment 7 
Section 3.4 Review of Existing Data, page 16: The first sentence states that: “The nature and extent 
of contamination for the focused COCs at the Project Area, based on the existing sediment data 
(Section 3.2), is summarized in the following subsections.” However, the discussion in the following 
sections appropriately includes discussion of additional contaminants from Table 21 of the ROD. 
Revise this sentence to avoid confusion with the ROD’s definition of focused COCs. EPA recommends 
using the term “Table 21 COCs” to be inclusive of both the focused COCs and the additional 
contaminants listed on Table 21. 

NW Natural Response 
The requested revision has been made. 
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EPA Specific Comment 8 
Section 3.4 Review of Existing Data, page 16: Consider including a figure that provides the 
contaminant concentrations detected at their respective sampling locations. The figure would show 
the relationship between contaminant detections to RALs and/or CULs. 

NW Natural Response 
The requested revision has been made to Figures 3-3, 3-4, 3-5, and 3-6. 

EPA Specific Comment 9 
Section 3.4 Review of Existing Data, page 16: Include a discussion of the historical seep sample 
shown in Section 3 figures in this section of the text. Provide the seep sample results and discuss the 
data relative to the PDI data gaps. 

NW Natural Response 
The requested revisions have been made. 

EPA Specific Comment 10 
Section 3.4.1 Surface Sediment, page 16: Clarify whether any samples are older than 20 years. 
Section 3.4.1 mentions 60 samples collected within the past 20 years and states that less than 
1 percent were collected more than 20 years ago. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 11 
Section 3.4.2 Subsurface Sediment, page 17 and Table 3-2: Correct any discrepancies in Section 
3.4.2 text and Table 3-2. Section 3.4.2 mentions a total of 80 subsurface samples in the past 20 years 
and a single sample older than 20 years: 81 samples in total. The last paragraph on page 17 
mentions “84 total samples collected.”  

In the focused COC subsurface sediment statistics paragraphs specify the number of samples taken 
for each contaminant. In particular, the dioxins/furans paragraph is unclear about how many samples 
were collected and analyzed for each analyte. It seems to say that only three subsurface sample 
locations were analyzed for PeCDD and HxCDF, but that conflicts with Table 3-2 which seems to list 
four locations with results for those analytes. Revise text and/or table as needed. 

NW Natural Response 
The requested revision has been made. 
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EPA Specific Comment 12 
Section 3.5 Data Gaps Identified for Surface Sediment SMA Refinement, page 19: The text 
discusses concerns with data recency and indicates that physical processes occurring within the 
Project Area are likely to have changed surface sediment chemical concentrations over time. If NWN 
plans on addressing temporal relevancy of samples via data replacement, a data replacement 
approach for surface sediment data should be provided for EPA approval as soon as possible. Note 
that the age of the data is not the only consideration for data replacement and the presence of 
outliers, heterogeneity of the substrate, natural recovery occurrence, deposition, erosion/scour 
potential, and sampling density/resolution also need to be considered consistent with the data 
replacement discussion (RD Principle #3) in Section 1.4 of EPA’s RDGC. The objective of the PDI is 
primarily to improve spatial resolution of contaminant deposits. Any data replacement should 
enhance this effort to accurately resolve the spatial bounds of the distribution. Older remedial 
investigation/feasibility study (RI/FS) data should only be replaced when concentrations have 
changed substantively over time, subject to the considerations noted above and described in EPA’s 
RDGC, and when spatial resolution is at least maintained or improved. EPA’s proposed data 
replacement approach for the Terminal 4 area was provided to NWN and should be considered in 
developing a data replacement approach for the Project Area. 

NW Natural Response 
A description of the multiple lines of evidence data replacement approach consistent with 
EPA’s most recent RDGC dated February 28, 2020, has been added to the PDIWP as 
Appendix E. NW Natural appreciates EPA providing the Port of Portland Terminal 4 Project 
Area data replacement approach, but it is not entirely relevant to the Project Area. 
NW Natural’s data replacement approach for the Project Area is site-specific and uses 
different DQOs. NW Natural is not proposing to replace entire datasets. Instead, NW Natural 
only proposes data replacement on a very focused and limited point-by-point basis. 
Specifically, replacing data may be proposed for individual samples where PDI or recent Pre-
RD Group baseline surface sediment concentrations are significantly different than 
approximately co-located historical concentrations that are greater than 10 years old and not 
located in a depositional area based on long-term bathymetry elevation comparisons. 
Consistent with this comment, NW Natural’s proposed data replacement approach will 
accurately resolve the current spatial bounds of RAL and PTW-highly toxic threshold 
exceedances at historical sample locations consistent with site-specific conditions.  

EPA Specific Comment 13 
Section 4.1.2 Navigational Requirements, page 20: Describe any maintenance dredging that has 
been done in the area. Section 5.2 states that NW Natural could not locate any information 
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regarding the maintenance dredging elevations in the future maintenance dredge (FMD) areas, but it 
is not clear if any historical maintenance dredging information exists. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 14 
Section 4.2.5 Subsurface Sediment Composition, page 22: Include a discussion of all available 
historical subsurface sediment data. In addition to the US Army Corps of Engineers (USACE) data cited 
in this section, data from the ROD and Pre-RD Group investigations should be used to characterize 
the subsurface. Additionally, provide a figure showing the locations of the USACE borings. 

NW Natural Response 
In accordance with the comment, the subsurface sediment composition description was 
revised based on all available historical subsurface sediment cores. Therefore, it does not 
benefit the reader to include a separate figure showing the locations of the USACE borings. 

EPA Specific Comment 15 
Section 4.2.6 Geology and Hydrogeology, pages 23-24: The section provides an excerpt from the 
ROD that summarizes the generalized hydrogeologic setting in the Portland Harbor Superfund Site. 
The section should provide some project area-specific information. At a minimum, revise the text in 
this section to clarify if there are any known areas of groundwater discharge within the project area. 

NW Natural Response 
The requested revisions have been made. 

EPA Specific Comment 16 
Section 4.2.8.2 Surface Sediment Composition, page 26: Provide citations for the information 
being discussed which is presumably multiple datasets collected over the years. All other discussions 
in Section 4.2.8 provide a citation for the information being presented but this subsection does not 
include any citations. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 17 
Section 4.2.8.6 Wind- and Vessel- Generated Waves, pages 27-28: EPA recommends that the PDI 
WP identify the data necessary to conduct the various evaluations contemplated in the Basis of 
Design Report (BODR). As an example, the PDI WP should identify the data necessary to conduct a 
future evaluation of wave impacts in the area, analyze the adequacy of currently available data to 
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support such an analysis, and from this determine whether data gaps exist. EPA acknowledges that 
more detailed evaluations will be performed as part of RD and discussed in the BODR; however, a 
summary of available information for the proposed evaluations could prevent delays from data gaps 
in future design deliverables. 

NW Natural Response 
The data requirements for both wind- and vessel-generated waves are identified in 
Section 4.1.5.2 of the TEWP and were excerpted into Section 4.2.8.6 (which has been revised 
to Section 4.2.9.6).  

EPA Specific Comment 18 
Section 4.3 Risk Exposure Pathways, page 28: Specify which pathways for chemical exposure are 
relevant here. The text states that, “unacceptable risks at the Project Area are associated with humans 
and ecological receptors for all relevant pathways and their relevant chemicals”. Discuss in greater 
detail which pathways are of concern in the project area. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 19 
Section 4.4 Data Gaps for Conceptual Site Model Refinement, page 29: Revise the text to clarify 
what type of sampling efforts are expected during the second phase of the PDI, if known at this stage. 

NW Natural Response 
At this stage, specific data needs that would be filled during a potential second phase PDI are 
not known. The results of this first phase of work will inform the scope of the second phase.  

EPA Specific Comment 20 
Section 5.2 Current and Future Navigation Considerations, page 30: Provide additional 
discussion of the capping demonstration sampling. As currently described, the planned capping 
demonstration sampling lacks sufficient detail for substantive review. Provide the FMD elevation to 
be used for design purposes. 

NW Natural Response 
As noted in the PDIWP, NW Natural could not locate any information regarding the 
maintenance dredging elevations in the FMD areas (outside of the navigation channel) in the 
Project Area. Therefore, the capping demonstration sampling has been intentionally 
designed to allow for flexibility in the future identified maintenance dredging elevation in the 
FMD areas. As discussed in Section 6.2.2, NW Natural is proposing to subsample each 
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capping demonstration core in successive 2foot composite sediment intervals starting at the 
existing mudline and continuing to the full core recovery depth.  

EPA Specific Comment 21 
Section 5.4 Data Gaps for Remedial Technology Refinement, page 31: Provide additional 
discussion of how analysis of samples from just under the riverbank surface will be used to 
characterize the material within riverbank wedge without additional data from within wedge or at the 
top-of-bank. Consider providing figures like Gasco Project Area Pre-RD Data Gaps Sampling Work 
Plan (Pre-RD DGWP) Figures 10a-c to illustrate the vertical spatial coverage of the proposed 
riverbank samples. See also comment 31 below. 

NW Natural Response 
Since submittal of the PDIWP, NW Natural has performed a more detailed review of the 
available upland topography and overlap with the comprehensive in-water bathymetry 
survey performed by the Pre-RD Group. This review showed a significant difference in 
elevations where the two surveys overlap. NW Natural believes this difference is due to the 
upland topography being measured using LiDAR and the LiDAR measurements being 
impacted by the presence of dense vegetation along the riverbank and the presence of 
structures along the top of riverbank. Therefore, NW Natural is contacting upland property 
owners within the Project Area to schedule a survey of the riverbank and top of riverbank 
area to integrate with the in-water bathymetry. NW Natural will submit a brief memorandum 
following completion of the riverbank survey that depicts the integrated upland, riverbank, 
and in-water surveys and associated alignment and sampling depths for each angled boring 
consistent with the Gasco Sediments Site Pre-RD DGWP Figures 10a-c to illustrate the vertical 
spatial coverage of the proposed riverbank samples.  

EPA Specific Comment 22 
Section 5.4 Data Gaps for Remedial Technology Refinement, page 32: The first bullet point 
discusses estimating vertical and lateral extents of RAL and PTW-highly toxic threshold exceedances 
in the riverbanks. Note that the EPA’s Guidance for River Bank Characterizations and Evaluations at 
the Portland Harbor Superfund Site (RBG) requires characterizing the lateral extent of contaminant 
concentrations exceeding the criteria listed in Table 1 of the RBG (ROD Tables 17 and 21) over the 
entire riverbank. Based on Table C-6 of Appendix C this appears to be the case so the text should be 
revised for clarification. 

NW Natural Response 
The requested revision has been made. 
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EPA Specific Comment 23 
Section 6.0 First Phase Pre-Design Investigation Sampling and Analysis, page 33 and 
Figure 32: Move the proposed sample locations along the far side of the southern end of the 
northern SMA (i.e., SMA near and parallel to the northern half of the US Moorings Project Area 
shoreline) to outside the SMA boundary to fill the gap in data between the adjoining SMA. 

NW Natural Response 
The requested revisions have been made. 

EPA Specific Comment 24 
Section 6.0 First Phase Pre-Design Investigation Sampling and Analysis, page 33 and 
Figure 32: Add the following proposed sampling locations as described below and in the attached 
figure. 

a. Samples A and B: Add these 2 samples or move the adjacent proposed samples inside the 
boundary of the northwestern SMA to these locations to address the data gaps between the 
two SMAs. 

b. Sample C: EPA recommends adding this sample or moving the adjacent proposed sample inside 
the boundary of the northwestern SMA to this location to address the data gap between the 
two SMAs 

c. Sample D: Include Sample D as a contingency sample based on the results of the adjacent 
proposed sample inside the boundary of the northeastern SMA to provide improved SMA 
refinement. 

d. Sample E: EPA recommends adding this sample to provide improved spatial resolution in the 
area (the existing samples are more than 150-ft apart). 

NW Natural Response 
The requested revisions have been made. 

EPA Specific Comment 25 
Section 6.0 First Phase Pre-Design Investigation Sampling and Analysis, page 33: Include a 
discussion of potential material management scenarios in the context of the Gasco Project Area 
approach. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 26 
Section 6.1 Surface Sediment Investigation, Item No. 3, page 33: The third line of evidence, 
temporal relevance, should consider the potential for erosion and/or burial of contaminated surface 
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sediment to alter concentrations, particularly at locations where large concentration changes 
occurred in relatively short periods of time. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 27 
Section 6.1 Surface Sediment Investigation, page 34: The text states that all Table 21 
contaminants (focused COCs and additional contaminants) will be analyzed. However, Section 5.0 of 
the FSP specifically states that, “chlorobenzene will not be analyzed.” Revise this section to clarify 
that chlorobenzene will not be analyzed and provide a justification for the omission of 
chlorobenzene based on the Project Area conceptual site model (CSM). Also revise all other sediment 
sampling text in the PDI WP accordingly. 

NW Natural Response 
Chlorobenzene will be analyzed, but only for the capping evaluation testing (FSP 
Section 5.4.2). QAPP Table C-4 (“Cap Model Testing Subsurface Sediment Analytes, Methods, 
and Target Reporting Limits”) includes chlorobenzene, so no revision is required. 

EPA Specific Comment 28 
Section 6.2 Subsurface Sediment Investigation, page 34: Include a figure and/or table showing 
historical core recoveries for the project area to support the proposed core acceptability criterion of 70%. 

NW Natural Response 
The requested revision has been made and Figure 6-1 has been added to the PDIWP. 
Additional research identified additional cores with higher core recoveries, so the proposed 
core acceptability criterion has been changed to 75%. 

EPA Specific Comment 29 
Section 6.2 Subsurface Sediment Investigation, page 34: Include any modifications made during 
implementation of the Gasco Pre-RD DGWP in response to field conditions as documented in project 
Field Change Requests. Section 6.2 and Section 3 of Appendix B (Field Sampling Plan) state that the 
procedures being utilized for surface and subsurface sample collection, processing, and handling are 
taken from Appendix A of the Gasco Pre-RD DGWP, and clarification is required to confirm that 
modifications to the Gasco Pre-RD DGWP will be carried forward in the US Moorings PDI WP. 

NW Natural Response 
Modifications made during implementation of the Gasco Sediments Site Pre-RD DGWP 
documented in Field Change Requests have already been included in the US Moorings 
PDIWP. The text has been revised to clarify where these modifications apply.  
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EPA Specific Comment 30 
Section 6.2.2 Subsurface Bulk Sediment Sampling and Analysis, pages 35-37: 

a. Additional information is needed to clarify the availability and source of site-specific equilibrium 
partition coefficients for the US Moorings Project Area. The section indicates that if capping is 
shown to be viable, bulk sediment samples and site-specific or literature-derived equilibrium 
partition coefficients will be used to calculate porewater concentrations. 

b. Clarify how the bulk sediment data is planned to be used. Section 6.2.2 states that the sampling 
objective for bulk subsurface sediment is to measure concentrations approximately 4 feet below 
the pre-cap surface elevation. It is not clear why that interval was chosen or how it relates to the 
referenced ROD Figure 28 decision tree. 

NW Natural Response 
Site-specific equilibrium partition coefficients are not currently available for the Project Area. 
If capping is shown to be viable in the first phase PDI, the second phase PDI would include 
the collection of the necessary data to calculate site-specific equilibrium partition coefficients 
consistent with the approach identified in the EPA-approved TEWP and DGWP. Sediment 
concentrations will be measured to approximately 4 feet below the pre-cap elevation to 
conservatively characterize the sediment quality beneath the cap that will be used to 
simulate contaminant transport through the cap over long timescales. Based on 
Anchor QEA’s experience with explicitly modeling the sediment quality beneath caps at 
numerous sites (in addition to the caps themselves), a depth of approximately 1 meter 
(3 feet) is the thickness of subsurface sediments that usually affects transport within caps for 
the 100 year modeling timeframe and the mobility of the chemicals currently and anticipated 
to be identified in the Project Area. It is important to note that the pre-cap elevation has not 
been determined in the Project Area, so the PDI sampling includes the collection of capping 
data either throughout the full core recovery depth in the navigation channel and 
intermediate region or 13 feet below mudline in the shallow region. This approach will collect 
the necessary data to perform the cap chemical isolation modeling at any pre-cap elevation 
identified during remedial design. 

EPA Specific Comment 31 
Section 6.3 Proposed Riverbank Surface Soil Samples, page 37 and Appendix B (Field Sampling 
Plan): Provide a figure which depicts riverbank profiles along the project area shoreline with 
sampling locations shown. Portions of the shoreline appear have a beach present. Note that, to 
achieve the data collection objectives, surface soil samples should be representative of riverbank soil, 
and collection of beach material should be avoided. Additionally, include the proposed soil borings 
requested in Comment 21. 
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NW Natural Response 
See response to EPA Specific Comment 21 on PDIWP. 

EPA Specific Comment 32 
Section 7 Reporting, page 40: The text in this section states that the draft Pre-Design Investigation 
Evaluation Report will be provided to EPA within 90 days of receipt of final validated data. Other 
performing parties at Portland Harbor have 45 days after receipt of validated data to provide the 
draft PDI evaluation report so EPA recommends that the PDI evaluation report be provided to EPA 
within 60 days of receipt of final validated data. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 33 
Figure 3-2 Proposed Sampling Location: Discuss in appropriate text sections the purpose of, and 
data use of those samples shown in Figure 3-2 which are not co-located. The figure labels most 
sampling locations as “Co-located Surface and Subsurface Sediment Grab and Core (SMA 
Refinement, DOC, and Capping Evaluation)”. Such samples represent surface grab and subsurface 
core locations that address a number of data collection objectives. The figure also identifies a small 
number of separate samples as “Surface Sediment Grab (SMA Refinement)” and “Subsurface 
Sediment Core (DOC and Capping Evaluation).” 

NW Natural Response 
The requested revision has been made. All surface sediment samples are now co-located with 
a core. As noted in Section 6.2.1, there are only two subsurface sediment locations that are 
not co-located with a grab sample because these locations are co-located with surface grabs 
collected by the Pre-RD Group. 

EPA Specific Comment 34 
Figures 4-1a through 4-1c Bathymetric Elevation Differences: Discuss what data will be used to 
evaluate the nearshore area which lacks bathymetric data, as shown in Figures 4-1a through 4-1c. 
A large portion of this area is currently outside of an SMA, thus may rely on natural recovery. Discuss 
the information that will be used to evaluate recovery potential in the nearshore area. 

NW Natural Response 
Consistent with the ROD, areas outside of SMAs (where there are no RAL or PTW 
exceedances) will be automatically designated as natural recovery areas regardless of the 
bathymetric elevation differences over time in these areas. NW Natural is proposing the 
collection of both surface and subsurface data throughout the entire nearshore area to refine 
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the Project Area SMAs and natural recovery areas outside the SMAs. This PDI data, coupled 
with any post-remedy implementation surface sediment chemical concentration data and 
bathymetric surveys will be used to evaluate natural recovery trends over time in the 
Project Area.  

Editorial Comments on PDIWP 
EPA Editorial Comment 1 
Section 4.2.8.3 Erosion Potential, page 27: The section reference in the last sentence should be 
corrected to Section 4.2.8.4. 

NW Natural Response 
The requested revision has been made. 

EPA Editorial Comment 2 
Section 5.4 Data Gaps for Remedial Technology Refinement, page 31: Review and revise the 
reference to Section 4.4 in this section. The second paragraph indicates that erodible riverbank 
surface soil samples are described in Section 4.4. Section 4.4 does not describe riverbank surface soil 
samples. 

NW Natural Response 
The requested revision has been made. 

EPA Editorial Comment 3 
Section 6.4 Proposed Riverbank Angled Borings, 3rd complete paragraph, page 38: The first 
sentence in the 3rd complete paragraph has an extra period at the end of a sentence. Revise the text 
to remove extra punctuation. 

NW Natural Response 
The requested revision has been made. 

EPA Editorial Comment 4 
Figures 4-1a through 4-1c Bathymetric Elevation Differences: Revise these figures as follows. 

a. Add the boundaries of SMAs in the US Moorings Project Area. 
b. Display figures in the same scale as Figure 3-2 to support review of sampling decisions. 
c. Gray shading on the figures appears to indicate lack of survey coverage, if so, the legend should 

be revised to include this information. 

NW Natural Response 
The requested revision has been made. 
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Appendix B: FSP 
Following are EPA’s comments on the FSP, Appendix B of the PDIWP, and NW Natural’s responses. 

General Comment on FSP 
EPA General Comment 1 
Table 21 Contaminants: The FSP text indicates that focused COCs associated with ROD Table 21 will 
be analyzed; however, the QAPP lists the Table 21 additional contaminants (excluding 
chlorobenzene). To avoid confusion, replace the term focused COCs with Table 21 contaminants. 
Revise all applicable sections of the FSP and PDI WP accordingly. 

NW Natural Response 
The requested revision has been made. 

Specific Comments on FSP 
EPA Specific Comment 1 
Section 2 Project Management and Responsibilities, page 3: Revise this text to indicate that the 
Project Manager will be responsible for coordinating EPA approval of deviations via field change 
request forms. Any deviations from the PDI WP need to be immediately provided to EPA for 
approval. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 2 
Section 3.0 Sample Collection, Processing, and Handling Procedures, page 4: Note that 
sampling methods for riverbank surface soil were not included in the EPA-approved Gasco 
Sediments Cleanup Action Pre-Remedial Design Data Gaps Field Sampling Plan and Pre-Remedial 
Design Data Gaps Quality Assurance Project Plan (Appendices A and B of the Revised Pre-Remedial 
Design Data Gaps Work Plan [Anchor QEA 2019]). The text of this section implies that those 
methodologies have already been approved by EPA. Revise the text to clarify that riverbank surface 
soil sampling methodologies were not previously approved by EPA. 

NW Natural Response 
The requested revision has been made. 
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EPA Specific Comment 3 
Section 3.2.3 Surface Sediment Logging and Processing Procedures, page 7: Clarify what a 
“proportionate volume” means. The language appears to imply that if the three subsamples have 
different recovery volumes, the composite sample will include more volume from the ones with 
greater recovery. Revise text as needed. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 4 
Section 3.3.3 Riverbank Surface Soil Logging and Processing, page 10: Similar to in-river surface 
sediment sampling, the text in this section should be revised to state that riverbank surface soil 
samples will be evaluated by making depressions in the sediment to evaluate for the presence of 
NAPL that oozes or drips out of the depression during processing. Section 3.1 of the FSP states that: 
“Small depressions will be made in each surface grab, boring, and core in areas showing the visual 
absence and presence of petroleum-impacted soils and sediments to evaluate the presence of 
PTWNAPL.” It is unclear if this is also the case for riverbank surface samples. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 5 
Section 3.5 Horizontal Positioning and Vertical Control, page 16: EPA recommends the use of 
sonar and/or an underwater camera on the vessel to locate structures that may impede sediment 
sampling. 

NW Natural Response 
NW Natural is unaware of any documented structures that may impede sediment sampling, 
and Figure 3-1 indicates that surface and subsurface samples have been successfully 
collected throughout the majority of the Project Area. If underwater structures or other 
obstructions are encountered that impede sediment sampling, NW Natural will discuss their 
path forward recommendations with EPA as necessary to achieve the data quality objectives.  

EPA Specific Comment 6 
Section 3.6 Field Quality Assurance/Quality Control Samples, pages 16-17: Include field blank 
and trip blank samples in the discussion in this section. 

NW Natural Response 
The requested revision has been made. 
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EPA Specific Comment 7 
Section 4.1 Field Documentation, page 19: EPA requests that additional documentation be 
collected and provided to enable regulatory personnel to develop a near-first hand understanding of 
site conditions and field work. EPA’s ability to observe site conditions and oversee sampling may be 
limited by necessary health and safety precautions associated with the current COVID-19 pandemic. 

NW Natural Response 
Additional photograph documentation will be provided to EPA during completion of the 
PDIWP vessel sampling activities. The specific content for this documentation will be 
determined in coordination with EPA. 

EPA Specific Comment 8 
Section 4.4.1 Management of Investigation-Derived Waste, page 22: Clarify if the investigation-
derived waste sample testing for semivolatile organic compounds includes PAHs. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 9 
Section 5.4.1 Depth of Contamination Testing, 2nd bullet, page 28: The text states that: “If either 
of the bottom two samples exceeds ROD Table 21 RALs and PTW-highly toxic thresholds, the DOC 
will be considered unbounded and deeper archived samples will be analyzed.” It is not clear how 
archived samples could be deeper than the bottom two samples. Revise the text as appropriate. 

NW Natural Response 
The requested revision has been made. 

Editorial Comments on FSP 
EPA Editorial Comment 1 
Cover Page: EPA recommends rotating the cover page photograph. It is upside down relative to all 
site figures in the report. 

NW Natural Response 
The requested revision has been made. 

EPA Editorial Comment 2 
Section 5.3 Remediation of Principal Threat Waste: Section 5.3 includes a reference to section 5.3. 
Revise as appropriate. 
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NW Natural Response 
The requested revision has been made. 

EPA Editorial Comment 3 
Table B5-1 Chemical and Physical Analytes by Sampling Task: Reference the specific QAPP 
table(s) containing the complete analyte lists. 

NW Natural Response 
The requested revision has been made. 

Appendix C: QAPP 
Following are EPA’s comments on the QAPP, Appendix C of the PDIWP, and NW Natural’s responses. 

General Comments on QAPP 
EPA General Comment 1 
Maintenance of Field and Laboratory Equipment: Identify field and laboratory equipment needing 
periodic maintenance, and the schedule for this. This can be included in an attachment but should be 
discussed in the QAPP with a reference to the attachment. 

NW Natural Response 
The requested revision has been made. 

EPA General Comment 2 
Sampling Process Design and Sampling Methods: As part of the QAPP, identify the sampling 
design rationale and methods. Include details of sample types, sample depths (included for sediment 
samples only), and back up plans for inaccessible locations. If the information exists within the 
Work Plan or an attachment, a reference to appropriate sections would be acceptable for the 
required information. 

NW Natural Response 
The requested revision has been made. 

EPA General Comment 3 
Data Quality Objectives: The QAPP is missing a section summarizing the outcomes of the DQO 
process documented in Guidance on Systematic Planning Using the Data Quality Objectives Process, 
EPA QA/G-4, (EPA 2006). With the project objectives, a list of the analytical methods required for 
each objective should be included in the QAPP to facilitate proper review and aid the field team in 
use of the QAPP. 
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NW Natural Response 
The requested revision for the DQO outcomes has been made. The DQOs, as presented in 
the QAPP, apply to all methods listed in QAPP Tables C-2 through C-6 and the numerical 
precision and accuracy requirements listed in Table C-8.  

EPA General Comment 4 
Standard Operating Procedures: Identify and attach laboratory standard operating procedures 
(SOPs), equipment required, laboratory decontamination procedures, and waste disposal 
requirements (if any). 

NW Natural Response 
Laboratory SOPs and quality assurance manuals have been added as an attachment to the 
QAPP, except for Apex Laboratories’ SOPs. They have indicated they are proprietary and will 
be made available to EPA and Anchor QEA staff to review as confidential business 
information if requested but will not be provided as an attachment to the QAPP. The SOPs 
include all requested information. 

EPA General Comment 5 
Laboratory Data Package: The QAPP is missing a section on the project’s requirements for 
laboratory data package turnaround times required for each analytical group. 

NW Natural Response 
The requested revision has been made. 

Specific Comments on QAPP 
EPA Specific Comment 1 
Distribution List, page ii and Section 2.1.2, page 3: Nik Bacher is shown on the Distribution List 
and section 2.1.2 as the Field Coordinator, but the term Field Manager is indicated on the Project 
Organization Chart, Figure C-1. Use consistent titles. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 2 
Section 2.1, Project Organization, page 3: This section references the Project Organization Chart, 
Figure C-1 showing the relationships and the lines of communication among all project participants. 
The EPA QA manager should be shown on the chart. 



August 4, 2020 
Page 21 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 3 
Section 2.3, Project/Task Description and Schedule, page 5: 

a. The text references Figure 3-6 of the PDIWP for sampling locations. However, Figure 3-2 of the 
PDIWP shows the proposed sampling locations. Update the text to reflect the correct figure(s). 

b. This section references FSP Section 6 for the sampling schedule, however; this section is missing 
the list of tasks and schedule for work implementation, including start and end dates. Where 
specific dates are uncertain, a timeline for completion is acceptable. For example, data validation 
will start upon receipt of laboratory data packages and is expected to be completed in 30 days. 
Reference to specific sections within the work plan would be acceptable for the schedule 
information but a summary of the project tasks needs to be included in the QAPP. 

NW Natural Response 
a. The requested revision has been made. 

b. The requested revision has been made. Project tasks are listed in the PDIWP, and details of 
field tasks are discussed in the FSP. The QAPP is an appendix to the PDIWP and is not 
intended to be a stand-alone document. 

EPA Specific Comment 4 
Section 3.4.2, Accuracy, 2nd paragraph, page 12: The sentence states that spike recovery 
performance criteria are shown on Table C-6. Update the text to reference Table C-8, the Data 
Quality Objectives table for this information. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 5 
Section 3.4.5, Completeness, page 13: This section should also include completeness based on the 
number of valid data generated versus the actual number of samples planned for collection. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 6 
Section 3.4.7 Sensitivity, page 14 and Tables C-2, C-3, and C-5: The tables should include CULs 
and/or Section 3.4.7 should indicate why cleanup levels are not included. 
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NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 7 
Section 3.6, Instrument/Equipment Testing, Inspection, and Maintenance, page 19: Include a 
list of field equipment and specific frequency and procedures to address the requirements for this 
section. Address the need for backup equipment should failure occur. 

NW Natural Response 
The requested revision has been made.  

EPA Specific Comment 8 
Section 3.7, Instrument Calibration. page 21: Include a list of field equipment and specific 
frequency and calibration procedures; reference can be made to the titles of the manufacturer’s 
manuals. Instruments that need end of day checks should be noted. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 9 
Section 3.8, Inspection /Acceptance Requirements for Supplies and Consumables, page 22: 
Please include the following information in this section: supplier/vendor; procedures for identifying, 
tracking, storing, and retrieving these supplies; identification of those responsible for maintaining 
these supplies; and any acceptance criteria for these items, for example, certificates of cleanliness, 
testing, health, or taxonomic identification. The acceptance criteria should be included. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 10 
Section 3.10, Data Management, page 22: The QAPP is lacking the Data Management procedures 
described in Section B.10 of R-5 and Section 2.2.10 of the G-5 QAPP Guidance. This can be 
accomplished by attaching a Data Management Plan to the QAPP which describes the data handling 
scheme from field to final use and storage; equipment used, and overall process used to process, 
compile and analyze project data. Note that EPA is developing a site-wide data management plan 
that should be used when available. 
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NW Natural Response 
The data management procedures are described in Section 2.6 of the QAPP. The title has 
been updated, a section about electronic deliverables has been added, and Section 3.10 has 
been moved to be a part of this section. 

EPA Specific Comment 11 
Table C-5 Select Hydrocarbon Study Sediment Analytes, Methods, and Targeted Reporting 
Limits: Clarify the purpose of this table. Cleanup levels should be listed for the Select Hydrocarbon 
Study Sediment analyses if this table remains in the QAPP (or explain why cleanup levels are not 
relevant). EPA recommends adding volatile petroleum hydrocarbon fractions (VPH) and extractable 
petroleum hydrocarbon fractions (EPH) to the list of analyses for completeness. 

NW Natural Response 
See the response to EPA General Comment 2 on PDIWP. Cleanup levels have been added to 
the table. 

Appendix D: ERHASP 
Following are EPA’s comments on the Emergency Response and Health and Safety Plan (ERHASP), 
Appendix D of the PDIWP, and NW Natural’s responses. 

General Comment on ERHASP 
EPA General Comment 1 
Meets Minimum Requirements: The ERHASP appears to meet the minimum requirements under 
OSHA’s 29 CFR 1910 (specifically 1910.120) and 1926 standards, in addition to those for EPA 
Emergency Response. 

NW Natural Response 
Comment noted. 

Specific Comments on ERHASP 
EPA Specific Comment 1 
Personal Incident Response Procedures, Page xiii, Item No. 3: Text should be added that the 
automated external defibrillator (AED) will be accessible at each work site, confirmation it will be in 
an unlocked location, and procedures on use will be available. Language that emergency equipment 
will be checked daily to ensure its readiness for use should also be included; for example, “The AED 
will be checked for a flashing hour glass/absence of the low battery alarm on a daily basis”. 
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NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 2 
Table 5-1, Project Job Task and Required PPE: N95 masks are listed in each job task. If these 
masks are intended for COVID-19 protection it may be prudent to also give the option for cloth face 
masks/coverings as N95 supplies may be limited. If not, it may be helpful to list out any COVID-19 
PPE in this table. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 3 
Section 5.2, Project Air Monitoring Requirements, page 9: Consider revising the 2nd sentence to 
state an upgrade will occur when action levels have been exceeded and higher-level controls 
(e.g., engineering) do not lower results to acceptable levels. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 4 
Table 5-2, Project Air Monitoring Requirements, Page 13: 

a. Under PID monitoring Actions, it is specified that an upgrade to Level C respiratory protection is 
needed if the action level of 1 ppm is exceeded. The type of respiratory protection and 
cartridges are not included. Table 5-1 does not specify other than the potential for N95. Will be 
helpful to align with Table 5-2 and specify type of mask and cartridge in each. 

b. Under dust monitoring Actions, specify what type of respiratory protection is required, and align 
with PPE table. 
Also, 1.0 mg/m3 is listed as the upgrade action level – per OSHA the silica/dust action level is 
50 ug/m3 or 0.05 mg/m3. Please rectify all action levels in the Dust Monitor section if meant to 
reflect silica/dust protection and OSHA requirements. 

NW Natural Response 
The requested revision has been made. Silica dust exposure is not anticipated; therefore, 
action levels are not intended to reflect silica/dust protection. 
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EPA Specific Comment 5 
Section 10.1, Minimum Requirements – Level D Protection, page 30: 

a. Suggest referencing COVID-19 related PPE here, such as use of nitrile gloves and 
encouragement of use of face covering. 

b. Chemical-resistant work boots are recommended to facilitate decontamination. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 6 
Appendix B Job Safety Analysis Documents, All: It would be helpful to include COVID-19 as a 
hazard, reference company COVID-19 policy, and state PPE that may be needed – face 
masks/coverings, gloves, etc. 

NW Natural Response 
The requested revision has been made. 

EPA Specific Comment 7 
Field Program COVID-19 Management Plan: 

a. Symptom list on pg. 2 should be expanded to include the latest list from the US Centers for 
Disease Control and Prevention. 

b. The COVID-19 plan and ERHASP do not explicitly discuss the approach to potential PPE for 
COVID-19 protection. Items to consider include the following: is use of face coverings 
encouraged when not already wearing a mask, are face coverings required when 6’ distance 
cannot be maintained, such as when on vessel, are items such as nitrile or washable work gloves 
also encouraged. Reconcile with Appendix B Job Safety Analysis as appropriate. 

NW Natural Response 
The requested revision has been made. 
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Memorandum September 3, 2020 

6720 South Macadam Avenue, Suite 125 
Portland, Oregon 97219 

503.670.1108 

To: Hunter Young, U.S. Environmental Protection Agency 

From: Ryan Barth and Jason Cornetta, Anchor QEA, LLC 

cc: Bob Wyatt, NW Natural; Patty Dost, Pearl Legal Group; Lance Peterson, CDM Smith; 
Jen Mott, Anchor QEA 

Re: Response to EPA Comments on the US Moorings Project Area Final Pre-Design 
Investigation Work Plan 

 
This memorandum has been prepared by Anchor QEA, LLC, on behalf of NW Natural and provides 
responses to the U.S. Environmental Protection Agency’s (EPA’s) additional comments received as 
part of the PDIWP Conditional Approval dated August 26, 2020, on the Final Pre-Design Investigation 
Work Plan (PDIWP) for the US Moorings Project Area (Project Area) dated August 4, 2020. As noted 
herein, some of the responses to comments are incorporated into a Revised Final PDIWP dated 
September 2, 2020, to memorialize the conditional approval requirements.  

EPA Comments on PDIWP 
EPA Comment 1 
In response to PDIWP General Comment 1, the revised PDIWP states that there are no RAL/PTW 
exceedances in the Newfields data collected within the project area. Based on the Newfields dataset 
posted to EPA’s data portal, the S-19 core has two intervals that exceed the total PAHs RAL at 0-1 ft 
bml (38,621 µg/kg) and 2-3 ft bml (87,527 µg/kg) and the S-20 core has a total PAH RAL exceedance 
at 5-6 ft bml (62,072 µg/kg). Similar to the approach proposed for the Navigation Channel Project 
Area, EPA requests that the S-19 and S-20 core locations be reoccupied to verify the RAL 
exceedances at these locations. 

NW Natural Response 
Core locations USMPDI-017 and USMPDI-044 were slightly repositioned to be co-located 
with NewFields core locations S-19 and S-20, respectively. PAH analyses will be completed in 
the 0- to 1-foot and 2- to 3-foot depth intervals at location USMPDI-017 and 5- to 6-foot 
depth interval at location USMPDI-044. In addition, the text in Section 3.2 of the PDIWP has 
been revised.  

As discussed with EPA, the NewFields data in the EPA Data Portal only includes the sampling 
depth below mudline and not the sampling elevations. To reoccupy the same sampling 
depths below mudline, NW Natural evaluated whether the mudline elevations changed from 



September 3, 2020 
Page 2 

approximately the date of the NewFields sample collection (2014) to the most recent 
available bathymetry survey (2018). This evaluation identified that the mudline elevations in 
2014 and 2018 at the sampling locations are generally consistent. Therefore, the sediment 
cores will be sampled and analyzed for the Record of Decision (ROD) Table 21 contaminants 
of concern in those intervals that NewFields identified remedial action level (RAL) and 
principle threat waste (PTW)-highly toxic threshold exceedances (i.e., from 0 to 1 feet and 2 
to 3 feet at USMPDI-017 and 5 to 6 feet at USMPDI-044).  

EPA Comment 2 
In response to PDIWP General Comment 3, NW Natural states the following in the Appendix F 
response: “The first phase PDI also proposes the collection of high spatial resolution (i.e., spaced 150 
feet or less) subsurface sediment cores. The subsurface sediment cores along the perimeter of the 
refined SMAs will inform both RD technical evaluations (e.g., depth of contamination and capping 
demonstrations) and subsurface SMA refinement”. Refinements to the ROD SMAs will not be 
approved until the multiple lines of evidence evaluation of subsurface data is performed as stated in 
NW Natural’s response. It is EPA’s expectation that all the depth of contamination cores will be 
evaluated for potential incorporation in the refined SMAs and not just “along the perimeter of the 
refined SMAs”. Accordingly, the 2nd sentence in the quoted statement should be changed to the 
following: “The subsurface sediment cores throughout the Project Area will inform both RD technical 
evaluations (e.g., depth of contamination and capping demonstrations) and subsurface SMA 
refinement”. 

NW Natural Response 
NW Natural agrees that the subsurface sediment cores throughout the Project Area will 
inform both remedial design (RD) technical evaluations and subsurface sediment 
management area (SMA) refinement. As stated in NW Natural’s response to EPA’s comments 
on the Draft Pre-Design Investigation Work Plan, a multiple-lines-of-evidence evaluation will 
be performed to determine if additional subsurface sediment cores are required outside of 
the refined SMA footprint to complete RD and SMA refinement. The multiple-lines-of-
evidence approach will be detailed in the second-phase pre-design investigation (PDI).  

EPA Comment 3 
In response to PDIWP Specific Comment 6, NW Natural references the response to EPA General 
Comment 3 on the PDIWP regarding the use of subsurface data. EPA suggests NW Natural propose 
a buried contamination evaluation process for discussion and approval by EPA prior to initiating the 
Basis of Design Report. 
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NW Natural Response 
NW Natural agrees to propose a buried contamination evaluation process for discussion and 
approval by EPA prior to initiating the Basis of Design Report. No revisions were made to the 
PDIWP. 

EPA Comment 4 
In response to PDIWP Specific Comment 12, NW Natural has provided a data replacement approach 
in Appendix E. EPA’s contractor, CDM Smith, confirmed through Anchor QEA that Appendix E was 
provided so that a data replacement framework is in place for point-by-point replacement if that 
seems appropriate following completion of the PDI sampling; however, NW Natural is not currently 
proposing data replacement at any specific locations. EPA requests further discussion with NW 
Natural on the proposed data replacement approach before it can be approved for use in the US 
Moorings Project Area. EPA proposes this discussion take place separate from the PDIWP so as to 
not delay the data collection effort. 

NW Natural Response 
NW Natural agrees to discuss with EPA any proposed data replacement based on the results 
of the pre-design investigation. No revisions were made to the PDIWP. 

EPA Comment 5 
In response to PDIWP Specific Comment 15, the text in Section 4.2.7 states that it is unknown if the 
same three hydrologic zones identified at the immediately adjacent upriver Gasco and Siltronic 
properties (unconfined Fill water bearing zone [WBZ], Alluvial WBZ and bedrock) are present at the 
US Moorings property without additional characterization. NW Natural should recognize that if there 
are groundwater plumes discharging to the US Moorings Project Area with contaminant 
concentrations exceeding ROD Table 17 cleanup levels, these plumes and the extent of their impacts 
will need to be evaluated. Any necessary design-level data collection (e.g. porewater and 
groundwater data) can be deferred to the second phase PDI to inform capping evaluations. 

NW Natural Response 
NW Natural understands that the U.S. Army Corps of Engineers will complete any additional 
upland investigations EPA requires to evaluate the quality of groundwater discharging to the 
US Moorings Project Area. NW Natural agrees to evaluate any data provided to determine if 
additional design-level data collection is required during subsequent PDI work for the 
sediment project to inform capping evaluations. No revisions were made to the PDIWP. 

EPA Comment 6 
In response to PDIWP Specific Comment 16, an editorial correction is requested in Section 4.2.9.2 to 
make (EPS 2016a) read (EPA 2016a). 
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NW Natural Response 
The requested revision has been made. 

EPA Comment 7 
In response to PDIWP Specific Comment 21, EPA’s contractor, CDM Smith, confirmed through 
Anchor QEA that the NW Natural team now has the necessary information to generate the requested 
figures in the original comment. EPA will review those figures to be provided in a revised PDIWP. 

NW Natural Response 
The requested revisions have been made in Figures 6-2 and 6-3. 

EPA Comment 8 
In response to PDIWP Specific Comment 30, the response provided in Appendix F is acceptable and 
should be incorporated into the Section 6.2.2 text, including a reference for the “numerous sites” 
where Anchor QEA has modeled sediment quality beneath caps. 

NW Natural Response 
The requested revisions have been made. 

EPA Comment 9 
In response to PDIWP Specific Comment 31, EPA will be reviewing the figures to be provided as 
noted in the PDIWP Specific Comment 21 response above. 

NW Natural Response 
Comment noted. 

EPA Comment 10 
In response to PDIWP Specific Comment 34, the response provided in Appendix F is acceptable and 
should be incorporated into the Section 4.2.1 text. 

NW Natural Response 
The requested revisions have been made. 

EPA Comment 11 
In response to QAPP General Comment 1, the requested field equipment maintenance information 
needs to be added to Section 3.6.1. 
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NW Natural Response 
There is no field equipment requiring periodic maintenance or calibration proposed for the 
PDI other than the navigational and sediment sample collection equipment already 
addressed in this section. No revisions were made to the PDIWP. 

EPA Comment 12 
In response to QAPP Specific Comment 6, the Tables C-2 and C-3, C-6 were updated to add 
cleanup levels; however, the cleanup levels for 2,3,7,8-TCDD and 1,2,3,7,8-PeCDD are below the 
laboratory method detection limit. A table note should be added to address this item. 

NW Natural Response 
The requested revisions have been made. 

EPA Comment 13 
In response to QAPP Specific Comment 8, the requested content for Section 3.7, Instrument 
Calibration, was not added. Instead the section was deleted from the QAPP. Include the removed text 
(Section 3.7.1) and address the comment. 

NW Natural Response 
The laboratory SOPs and QA manuals were included as Attachment A referenced in Section 
3.7.2 (updated to 3.7.1). Former Section 3.7.1 Field Instrument/Equipment Calibration is not 
applicable, so it was deleted, as noted in the response to Comment 11. 

EPA Comment 14 
In response to QAPP Specific Comment 9, the requested change is partially addressed in the 
revised QAPP. The information requested in the first sentence of the comment is not included in the 
Section 3.8 text. Please identify the specific location where this requested information is documented 
or add the information. 

NW Natural Response 
The applicable information was included in the revised QAPP. Information regarding 
manufacturer-supplied calibration standards for the YSI water quality meter and test 
organisms for bioassay analyses are not applicable for the US Moorings QAPP because water 
quality sampling and toxicity testing are not proposed in the PDIWP. The applicable 
information was included in the revised QAPP. No revisions were made to the PDIWP. 
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Appendix A Table 1d 

Upland Surface Water Results
UPLAND SURFACE WATER UPLAND SEDIMENT

FRENCH DRAIN ODOT CATCH BASINSEEP ODOT Catch Basin Drywell Run-off
Sample Number SW-FD-01 SW-ODOT-01 SW-SEEP-01 SD-ODOT-CB SD-DW-13 SD-NL-01
Blind ID Number 1051 1052 12000 1050 13DW 10000
Screened Interval (approx. feet/bgs) N/A N/A N/A 1-3" 2-3' 0 - ~1'
Date Collected 3/13/08 3/13/08 4/3/08 3/13/08 6-Mar 4-Apr
Matrix Water Water Water Sediment Sediment Sediment
Basis N/A N/A N/A Dry Dry Dry
LAB Service Request ID # K0802291 K0802291 K0802942 K0802057 K0801963 K0803345

Analysis 
Group

Chemical CAS # Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/kg) Q Result 

(µg/kg) Q Result 
(µg/kg) Q

VOCs  (Not Analyzed)

SVOCs

Phenols and Substituted Phenols
2,4,6-trichlorophenol 88-06-2 0.5 U 0.5 U 0.5 U 6.1 U Not Analyzed 6.7 U
2,4,5-Trichlorophenol 95-95-4 1.3 U 1.4 U 1.3 U 6.1 U 6.7 U
2,3,4,5-Tetrachlorophenol 4901-51-3 0.5 U 0.5 U 0.5 U 6.1 U 6.7 U
2,3,5,6- Tetrachlorophenol 935-95-5 0.5 U 0.5 U 0.5 U 6.1 U 0.97 J
Pentachlorophenol 87-86-5 0.5 U 0.5 U 0.5 U 2.3 J 21 =

Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene 91-20-3 0.026 U 0.0078 U 0.0078 U 1.4 J 290 = 26 =
2-Methylnaphthalene 91-57-6 0.0041 J 0.0028 J 0.0078 U 1 J 190 = 15 =
1-Methylnaphthalene 90-12-0 0.0045 J 0.0078 U 0.0078 U 0.78 J 91 = 10 =
Acenaphthylene 208-96-8 0.0077 U 0.0078 U 0.005 J 1.1 J 67 = 17 =
Acenaphthene 83-32-9 0.017 = 0.0069 J 0.0078 U 3 = 850 = 110 =
Fluorene 86-73-7 0.0089 = 0.0078 U 0.0078 U 1.5 J 490 = 55 =
Dibenzofuran 132-64-9 0.0049 J 0.0078 U 0.0078 U 0.8 J 330 = 34 =
Phenanthrene 85-01-8 0.034 U 0.0078 U 0.013 U 22 = 6,300 = 930 =
Anthracene 120-12-7 0.011 = 0.0078 U 0.0045 J 5.5 = 1,000 = 150 =
Fluoranthene 206-44-0 0.049 = 0.0078 U 0.034 = 52 = 15,000 = 2,500 =
Pyrene 129-00-0 0.051 = 0.0052 J 0.049 = 63 = 15,000 = 2,600 =
Benzo(a)anthracene 56-55-3 0.017 = 0.0078 U 0.021 = 35 = 10,000 = 1,700 =
Chrysene 218-01-9 0.025 = 0.0078 U 0.027 = 36 = 12,000 = 2,100 =
Benzo(b)fluoranthene 205-99-2 0.03 = 0.0028 J 0.04 = 80 = 19,000 = 3,400 =
Benzo(k)fluoranthene 207-08-9 0.0097 = 0.0078 U 0.013 = 21 = 6,600 = 1,200 =
Benzo(a)pyrene 50-32-8 0.023 = 0.0078 U 0.031 = 62 = 15,000 = 2,700 =
Indeno(1,2,3-cd)pyrene 193-39-5 0.018 = 0.0078 U 0.036 = 67 = 11,000 = 2,200 =
Dibenz(a,h)anthracene 53-70-3 0.0036 J 0.0078 U 0.0048 J 13 = 2,800 = 550 =
Benzo(g,h,i)perylene 191-24-2 0.022 = 0.0078 U 0.039 = 72 =         10,000 = 2000 =
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Appendix A Table 1d 

Upland Surface Water Results
FRENCH DRAIN ODOT CATCH BASINSEEP ODOT Catch Basin Drywell Run-off

Sample Number SW-FD-01 SW-ODOT-01 SW-SEEP-01 SD-ODOT-CB SD-DW-13 SD-NL-01
Blind ID Number 1051 1052 12000 1050 13DW 10000
Screened Interval (approx. feet/bgs) N/A N/A N/A 1-3" 2-3' 0 - ~1'
Date Collected 3/13/08 3/13/08 4/3/08 3/13/08 6-Mar 4-Apr
Matrix Water Water Water Sediment Sediment Sediment
Basis N/A N/A N/A Dry Dry Dry
LAB Service Request ID # K0802291 K0802291 K0802942 K0802057 K0801963 K0803345

Analysis Chemical CAS # Result Q Result Q Result Q Result Result Result Q Q QGroup (µg/L) (µg/L) (µg/L) (µg/kg) (µg/kg) (µg/kg)
Organonitrogen Compounds, Halogenated Compounds, Phenols and Substituted Phenols, Oxygen-Containing  Compounds
n-Nitrosodimethylamine 62-75-9 2 U 2 U 2 U 340 U 49 U 340 U
Aniline 62-53-3 0.97 U 0.99 U 0.96 U 140 U 20 U 140 U
bis (2-Chloroethyl) ether 111-44-4 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Phenol 108-95-2 0.49 U 0.5 U 0.48 U 200 U 510 J 210 U
2-Chlorophenol 95-57-8 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
1,3-Dichlorobenzene 541-73-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
1,4-Dichlorobenzene 106-46-7 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
1,2-Dichlorobenzene 95-50-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Benzyl Alcohol 100-51-6 0.08 J 5 U 0.22 J 67 U 2,400 = 68 U
bis (2-Chloroisopropyl) ether 108-60-1 0.2 UJ 0.2 UJ 0.2 U 67 U 9.8 U 68 U
2-Methylphenol 95-48-7 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
Hexachloroethane 67-72-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
n-Nitroso-di-n-propylamine 621-64-7 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
4-Methylphenol (p-Cresol) 106-44-5 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
Nitrobenzene 98-95-3 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Isophorone 78-89-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
2-Nitrophenol 88-75-5 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
2,4-Dimethylphenol 120-83-2 3.9 U 4 U 3.9 U 140 U 20 U 140 U
bis (2-Chloroethoxy) methane 111-91-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
2,4-Dichlorophenol 120-83-2 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
Benzoic Acid 65-85-0 1.3 J 5 U 4.8 U 1,400 U 2,600 J 1,400 U
1,2,4-Trichlorobenzene 120-82-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
4-Chloroaniline 106-47-8 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Hexachlorobutadiene 87-68-3 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
4-Chloro-3-methylphenol 59-50-7 0.49 U 0.5 U 0.48 U 67 U 9.8 U 68 U
Hexachlorocyclopentadiene 77-47-4 0.97 R 0.99 R 0.96 U 340 U 49 U 340 U
2-Chloronaphthalene 91-58-7 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
2-Nitroaniline 88-74-4 0.2 U 0.2 U 0.2 U 140 U 20 U 140 U
Dimethyl Phthalate 131-11-3 0.2 U 0.2 U 0.2 U 67 U 120 J 68 U
2,6-Dinitrotoluene 606-20-2 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
3-Nitroaniline 99-09-2 0.97 U 0.99 U 0.96 U 140 U 20 U 140 U
2,4-Dinitrophenol 51-28-5 3.9 U 4 U 3.9 U 1,400 U 200 U 1,400 U
4-Nitrophenol 100-02-7 2 U 2 U 2 U 670 U 98 U 680 U
2,4-Dinitrotoluene 121-14-2 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
4-Chlorophenyl-phenyl ether 7005-72-3 0.2 U 0.2 U 0.2 U 67 U 38 J 68 U
Diethyl Phthalate 84-66-2 0.2 U 0.2 U 0.2 J 67 U 60 J 68 U
4-Nitroaniline 100-01-6 0.97 U 0.99 U 0.96 U 140 U 20 U 140 U
2-Methyl-4,6-dinitrophenol 534-52-1 2 U 2 U 2 U 670 U 98 U 680 U
N-Nitrosodiphenylamine 86-30-6 0.2 U 0.2 U 0.2 U 67 U 140 J 41 J
4-Bromophenyl-phenyl ether 101-55-3 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Hexachlorobenzene 118-74-1 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
Carbazole 86-74-8 0.2 U 0.2 U 0.2 U 67 U 580 = 150 =
di-n-butyl Phthalate 84-74-2 0.2 U 0.2 U 0.2 J 79 U 350 = 79 U
Butyl Benzyl Phthalate 85-68-7 0.2 U 0.2 U 0.2 J 67 U 260 = 41 J
3,3’-Dichlorobenzidine 91-94-1 2 U 2 U 2 U 670 U 98 U 680 U
bis (2-Ethylhexyl) phthalate 117-81-7 0.97 U 0.99 U 0.96 U 760 = 9,200 = 210 =
di-n-octyl Phthalate 117-84-0 0.2 U 0.2 U 0.2 U 67 U 9.8 U 68 U
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Upland Surface Water Results
FRENCH DRAIN ODOT CATCH BASINSEEP ODOT Catch Basin Drywell Run-off

Sample Number SW-FD-01 SW-ODOT-01 SW-SEEP-01 SD-ODOT-CB SD-DW-13 SD-NL-01
Blind ID Number 1051 1052 12000 1050 13DW 10000
Screened Interval (approx. feet/bgs) N/A N/A N/A 1-3" 2-3' 0 - ~1'
Date Collected 3/13/08 3/13/08 4/3/08 3/13/08 6-Mar 4-Apr
Matrix Water Water Water Sediment Sediment Sediment
Basis N/A N/A N/A Dry Dry Dry
LAB Service Request ID # K0802291 K0802291 K0802942 K0802057 K0801963 K0803345

Analysis 
Group

Chemical CAS # Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/kg) Q Result 

(µg/kg) Q Result 
(µg/kg) Q

PCBs 

Aroclor 1016 12674-11-2 0.0049 U 0.005 U 0.005 U 1.7 U 17 U 17 U
Aroclor 1221 11104-28-2 0.0098 U 0.0099 U 0.01 U 3.4 U 83 U 34 U
Aroclor 1232 11141-16-5 0.0049 U 0.005 U 0.005 U 1.7 U 20 U 17 U
Aroclor 1242 53469-21-9 0.0054 U 0.005 U 0.005 U 1.2 J 12 U 17 U
Aroclor 1248 12672-29-6 0.0049 U 0.005 U 0.005 U 1.7 U 12 U 1,600 =
Aroclor 1254 11097-69-1 0.0071 U 0.005 U 0.005 U 3.8 J 130 = 17 U
Aroclor 1260 11096-82-5 0.0049 U 0.005 U 0.005 U 4.8 = 150 = 17 U
Aroclor 1262 37324-23-5 0.0049 U 0.005 U 0.005 U 1.7 U 12 U 17 U
Aroclor 1268 11100-14-4 0.0049 U 0.005 U 0.005 U 1.7 U 12 U 17 U
Total PCBs ND ND ND 9.8 J 280 = 1,600 =

Pesticides

α - BHC 319-84-6 0.00049 U 0.0099 U 0.0005 U 0.14 U Not Analyzed 0.68 U
Hexachlorobenzene 118-74-1 0.00049 U 0.0099 U 0.0005 U 0.12 J 1.2 U
β - BHC 319-85-7 0.0007 U 0.0099 U 0.0005 U 0.14 U 0.68 U
γ - BHC (Lindane) 58-89-9 0.00074 UJ 0.0099 UJ 0.0005 U 0.14 U 2.4 =
δ - BHC 319-86-8 0.00049 UJ 0.055 UJ 0.0005 U 0.14 U 1.2 U
Heptachlor 76-44-8 0.00049 UJ 0.0099 UJ 0.0005 U 0.14 U 0.68 U
Aldrin 309-00-2 0.00049 U 0.0099 U 0.00015 J 0.14 U 0.68 U
Heptachlor epoxide 102-45-73 0.00049 U 0.0099 U 0.0005 U 0.12 J 4 U
gamma-Chlordane 5103-74-2 0.00049 U 0.0099 U 0.0005 U 0.32 J 0.74 U
Endosulfan alpha- 959-98-8 0.00049 U 0.0099 U 0.0005 U 0.14 U 1.1 U
alpha-Chlordane 5103-74-2 0.00049 U 0.0099 U 0.0005 U 0.082 J 0.74 U
Dieldrin 60-57-1 0.00049 U 0.0099 U 0.0005 U 0.14 U 0.68 U
4,4'-DDE 72-55-9 0.00049 U 0.0099 U 0.00031 J 0.14 J 0.99 U
Endrin 72-20-8 0.00049 U 0.0099 U 0.0005 U 0.14 U 1.9 U
Endosulfan beta- 33213-65-9 0.00055 U 0.0099 U 0.0005 U 0.14 U 0.68 U
4,4'-DDD 72-54-8 0.00049 U 0.0099 U 0.0005 UJ 0.1 J 0.68 U
Endrin aldehyde 7421-93-4 0.00042 J 0.0099 U 0.0005 U 0.14 U 1.8 U
Endosulfan sulfate 1031-07-8 0.00098 U 0.0099 U 0.0005 U 0.091 J 1.4 J

4,4'-DDT 50-29-3 0.0013 U 0.0099 U 0.0019 J 1.1 = 23 =
Endrin ketone 53494-70-5 0.00049 U 0.0099 U 0.0005 U 0.14 U 1.1 J

Methoxychlor 72-43-5 0.00088 U 0.0099 U 0.0005 U 0.14 U 0.68 U
Toxaphene 8001-35-2 0.025 U 0.5 U 0.031 U 6.7 U 250 U
oxy chlordane 0.00098 U 0.031 U 0.001 U 0.14 U 0.68 U
2,4'-DDE 3424-82-6 0.00049 U 0.0099 U 0.0005 U 0.14 U 2 U
cis - nonachlor 5103-73-1 0.00049 U 0.0099 U 0.0005 U 0.14 U 3.4 U
2,4'-DDD 53-19-0 0.00084 U 0.0190 U 0.0005 U 0.14 U 0.68 U
trans  - nonachlor 39765-80-5 0.00049 U 0.0099 U 0.0005 U 0.14 U 6.9 U
2,4'-DDT 789-02-6 0.00049 U 0.0099 U 0.0005 U 0.56 J 14 U
Mirex 2385-85-5 0.00049 U 0.0099 U 0.0005 U 0.14 U 0.68 U
Hexachloroethane 67-72-1 0.00049 U 0.0099 U 0.0005 U 0.14 U 0.68 U
Hexachlorobutadiene 87-68-3 0.0005 U 0.0099 U 0.0005 U 0.14 U 0.68 U
DDE (1) 72-55-9 ND ND 0.00031 J 0.14 J ND
DDD (1) 72-54-8 ND ND ND 0.1 J ND

 DDT (1) 50-29-3 ND ND 0.0019 J 1.7 J 23 J
DDx-total (2) 50-29-3 ND ND 0.0022 J 1.9 J 23 J
Chlordane - total  (3) ND ND ND 0.402 J ND
Endosulfan - total  (4) ND ND ND 0.091 J 1.4 J
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Upland Surface Water Results
FRENCH DRAIN ODOT CATCH BASINSEEP ODOT Catch Basin Drywell Run-off

Sample Number SW-FD-01 SW-ODOT-01 SW-SEEP-01 SD-ODOT-CB SD-DW-13 SD-NL-01
Blind ID Number 1051 1052 12000 1050 13DW 10000
Screened Interval (approx. feet/bgs) N/A N/A N/A 1-3" 2-3' 0 - ~1'
Date Collected 3/13/08 3/13/08 4/3/08 3/13/08 6-Mar 4-Apr
Matrix Water Water Water Sediment Sediment Sediment
Basis N/A N/A N/A Dry Dry Dry
LAB Service Request ID # K0802291 K0802291 K0802942 K0802057 K0801963 K0803345

Analysis 
Group

Chemical CAS # Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/L)

Q Result 
(µg/kg) Q Result 

(µg/kg) Q Result 
(µg/kg) Q

Cyanide (Not Analyzed)

Not Analyzed Not Analyzed Not Analyzed Not Analyzed          3,500 = Not Analyzed

Metals

Aluminum (pH 6.5-9.0) 7429-90-5 832 =            132 = 679 = 1.18E+07 = 1.43E+07 = 1.38E+07 =
Antimony  7440-36-0 0.19 = 0.26 = 0.11 = 0.27 = 3,380 = 1,050 =
Arsenic 7440-38-2 0.16 = 0.58 = 0.22 = 2.95 = 6,970 = 5,270 =
Cadmium 7440-43-9 0.038 = 0.017 B 0.02 U 0.325 J 8,280 = 2,190 =
Chromium, total 7440-47-3 1.27 U 0.72 U 2.1 = 84.6 = 369,000 = 76,600 =
Copper 7440-50-8 2.66 = 10.6 = 3.12 = 23.3 = 3.65E+06 = 377,000 =
Lead 7439-92-1 2.03 = 1.09 = 4.05 = 30.3 J 761,000 = 340,000 =
Manganese 7439-96-5 27 = 2.23 = 17.5 = 1000 = 764,000 = 1.23E+06 =
Mercury 7439-97-6 0.2 U 0.2 U 0.2 U 0.015 =, B 157 = 112 =
Nickel 7440-02-0 1 = 0.7 = 0.84 = 13.3 = 162,000 = 50,400 =
Selenium 7782-49-2 0.2 B 0.6 B 1 U 0.07 U 120 U 100 J

Silver 7440-22-4 0.02 U 0.024 U 0.023 U 0.16 = 1,100 = 249 =
Zinc 7440-66-6 13.8 = 2.42 = 4.62 = 119 = 3.76E+06 = 749,000 =
Aluminum, Dissolved 374 =           30.8 = 34.8 = Not Analyzed Not Analyzed Not Analyzed

Antimony, Dissolved 0.2 = 0.24 = 0.38 =
Arsenic, Dissolved 0.14 = 0.6 = 0.08 =
Cadmium, Dissolved 0.056 = 0.02 U 0.02 U
Chromium, Dissolved 0.63 U 0.71 U 0.39 =
Copper, Dissolved 1.59 = 9.85 = 1.36 =
Lead, Dissolved 0.486 = 0.3 = 0.113 =
Manganese, Dissolved 37.6 = 1.58 = 0.95 =
Mercury, Dissolved 0.2 U 0.2 U 0.2 U
Nickel, Dissolved 0.91 = 0.8 = 0.42 =
Selenium, Dissolved 1 U 0.6 B 1 U
Silver, Dissolved 0.022 U 0.02 U 0.02 U
Zinc, Dissolved 9.11 = 1.74 U 6.18 =

Organobutyltins

Tetrabutyltin 1461-25-2 Not Analyzed Not Analyzed Not Analyzed 1.3 U Not Analyzed Not Analyzed

Tributyltin 56573-85-4 1.3 U
Dibutyltin 1002-53-5 1.3 U
Monobutyltin 78763-54-9 1.3 U

TPH 

TPH-Diesel 41 J 260 U 250 U 37,000 = 790,000 = 49,000 =
TPH-Motor Oil 170 J 510 U 500,000 U 370,000 = 4,500,000 = 380,000 =
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